

FRIENDLY ENEMIES 


One of the Navy’s Grumman guardians makes a pass 
over one of the Navy’s submarines. It’s a case of 
“friendly enemies” ... for as the mongoose is trained 
to kill cobras, these big, carrier-based aircraft are de- 
signed to find and destroy submarines. One type of 
guardian, equipped with long range radar devices, hunts 
down the enemy. Then others, lighter on radar but 
heavier on bombs, come in for the “kill.” 




Sundstrand’s Constant Speed Drives can be 
operated in parallel and divide the load 
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Again -Boeing lands newest ship 
on B. F. Goodrich wheels, brakes 


1 ANDING GEAR on the B-52 Strato- 
j fortress has to bring in safely one 
of the U. S. Air Force's largest bombers. 
Boeing does it with eight wheels in a 
bicycle arrangement. The same B. F. 
Goodrich 60,000 lb. wheel proved on 
the B-47 is used. This wheel has taken 
test loads up to 300,000 lbs. 

The brakes arc also B. F. Goodrich. 
This Expander Tube brake has a new 
kind of brake block. No rivets are used. 
The brake lining is cemented onto a 
light magnesium shoe. The braking 
action applies equal pressure over the 


full circle of the drum to give greater 
power, to distribute the load better. The 
narrow-cavity expander tube gives 
more braking pressure with less fluid. 

Landings are safer and smoother. 
BFG brakes respond smoothly and 
quickly to minimum pressure, take 
emergency overloads better, cannot lock 
or grab. And they last longer because 
more of the brake lining is used. Elimi- 
nation of rivets permits full, positive 
braking down almost to the metal back ing. 

There are other advantages. Ventilated 
shoe dissipates heat more rapidly. 


Retractor spring action eliminates wear 
due to drag. Relining can be handled 
with a screwdriver and wrench. 

Other aviation products to come from 
BFG’s research and engineering include: 
tires, heated rubber, De-Icers, inflatable 
seals, Avtrim, Pressure Sealing Zippers, 
Plastilock adhesives, fuel cells, Rivnuts, 
accessories. The B. F. Goodrich Co., 
Aeronautical Division, Akron, Ohio. 

B.E Goodrich 

FIRST IN RUBBER 




for aircraft 


1 041 -C Steatite 
1041-M Mycalex 

(AN 4164-2) 


for 7 m 


1099-C Steatite 
1099-M Mycalex 
1099-F Phenolic 
1099-D Alumina 
(AN 4164-1) 
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The Fafnir attitude and aptitude fits 

f ierfectly with the aircraft industry’s 
tabit of regarding a job done as just the 
beginning of a job to do. Count on us 
for continued help in solving bearing 
problems. The Fafnir Bearing Co., 
New Britain, Connecticut. 


FAFNIR 


For every rotating or oscillating part . . . 



MOST COMPLETE 


LINE 


AMERICA 



NEWS DIGEST 



Domestic 

Majority interest in Air Associates, 
Inc., Teterboro, N. J. has been pur- 
chased by Donner Corp., Philadelphia. 
Donner Corp. president, C. Kenneth 
Baxter says no changes in management 
of the aircraft parts maker are con- 
templated at present. 

Brig. Gen. Nelson S. Talbott, a 
TWA director and former Deputy Di- 
rector of Procurement and Industrial 
Planning, AMC, died at his home in 
Dayton, O., July 6. He was 60. Tal- 
bott was a prominent Dayton indus- 
trialist and served in both world wars. 
He retired from active duty last 
June 10. 

Legislation giving CAB authority to 
penalize ticket agents for "unfair or 
deceptive practices" or granting ticket 
rebates was cleared by Congress and 
sent to the White House for signature. 
CAB could impose fines of $100 to 
$5,000 each time an agent offered or 
granted a rebate. 

Civil aircraft shipments during April 
totaled 291 planes valued at $15.8 
million and aggregating 728,700 lb. 
During April, 495 engines valued at 
$4.6 million and totaling 322,600 hp. 
were shipped. Unfilled orders for 
civilian planes of 3,000 lb. and over 
airframe weight amounted to 603 at 
the end of April. 

DouglaS Aircraft Co. plans to deliver 
132 four-engine transports during the 
next 12 months, representing an esti- 
mated 3,699 passenger seats and 994 
tons of cargo capacity. Douglas pres- 
ently has firm orders for 176 civil 
transports valued at $236 million. 

Awards for 1952 have been granted to: 
Capt. Charles F. Blair. Jr., (aviator), 
for his nonstop F-51 flight over the 
North Pole from Norway to Alaska; 
Mmc. Jacqueline Auriol (aviatrix), 
who set international speed record for 
women of 509 mph. on a 100-km. 
closed course in a modified Vampire 
jet fighter; Lt. Carl L. Seiberlich (aero- 
naut), for conceiving, developing and 
testing a pilot technique for use of 
lighter-than-air craft in towing under- 
water bodies. Trophy presentations 
will be made at the White House this 
fall. 

James T. Hill, general counsel to the 
Secretary of the Air Force since July, 
1950, has been named Assistant Sec- 
retary of USAF, replacing Eugene M. 


REPUBLIC F-84G THUNDERfETS line 
up at Travis AEB, Calif., prior to mass 
nonstop flight to Hawaii enroute to Tokyo 
in USAF test of ability to move fighter 

globe. Planes used air-to-air refueling and 

Zuckert who has been appointed to the 
Atomic Energy Commission. 

Maj. Patrick L. Kelly, deceased, and 
Henry Seeler have been cited to re- 
ceive' 1952 Thurman H. Banc award 
by Institute of the Aeronautical Sci- 
ences. Kelly was nominated for award 
"for developing techniques providing 
for artificial stability and control of 
aircraft during high-performance phases 
of aircraft operation"; Seeler’s citation 
was "for developing and standardizing 
a resuscitator, capable of operating at 
varying altitudes, for use in combat or 
evacuation aircraft.” IAS has conferred 
Octave Chanutc Award for 1952 upon 
John C. Seal "for developing precise 
piloting techniques, making possible 
fundamental research in full-scale dy- 
namic stability and control, flutter, 
and structural’ loads determination.” 

Capt. Joseph Bailey, 46, National 
Airlines’ chief pilot, died at home in 
Miami Springs, Fla. He joined NAL 
in 1936. 

War risk insurance plan for airliners 
and crews on military charter is slated 
for submission to President Truman 
this week. If signed, as recommended 
by Commerce Secretary Sawyer, the 
measure will go into effect immediately. 

Northrop Aircraft, Inc., has pur- 
chased Radioplane Co., Van Nuys, 
Calif., maker of drone target planes, 
having military contracts totaling $18.8 
million. Radioplane president, Whit- 
ley C. Collins, will head the new 
Northrop division. 

Seaboard & Western Airlines flew 
628,331 revenue miles and 3,198 flight 
hours on military and commercial 
flights over the Pacific and Atlantic 
during May. 


island-hopping techniques. This sccb'on is 
part of 31st Fighter Escort Wing which 
started out from Georgia. First unit of tire 
wing succeeded in completing the 2,400-mi. 
hop from California to Hawaii in 5 hr. 
29 min. 

Kaiser-Frazer C-119 deliveries to the 
USAF were on schedule in June for 
the second consecutive month. 


Financial 

Doman Helicopter, Inc., Danbury, 
Conn., has completed sale of capital 
stock, netting the firm $150,000. Pro- 
ceeds from such financing total $215,- 
000, obtained by sale of 77,000 shares 
since Apr. 1 . Doman also has obtained 
a $15,000 V-loan to finance an initial 
U.S. Army order for YH-31 copter 

G. M. Giannini & Co., Inc., Pasa- 
dena, Calif., has resumed dividend 
payments on its 6% cumulative con- 
vertible preferred shares. The dividend 
was declared payable July 1 to holders 
of record June 27 in payment of ac- 
cruals prior to Jan. 1. 

International 

BOAC DH Comet left London Air- 
port July 8 on 23,000-mi. proving 
flight to Tokyo in preparation for open- 
ing London-Tokvo Comet service 
"early in 1953.” 

Maryse Bastic, pioneer French avia- 
trix, was killed July 6 when Nord 2501 
she was piloting during air show near 
Lyon crashed. Four other occupants 
or the plane also died. 

Helicopter mail sendee is planned 
for Cuba as part of a new program to 
carry all first- and second-class mail bv 
air. Mail would be carried by fixed- 
wing aircraft from Havana to the capi- 
tals of the provinces, where the copters 
would pick it up for delivery to vil- 
lages. The Cuban post office estimates 
15 to 20 helicopters will be needed. 
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AVIATION CALENDAR 
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Chase Assault Transports are designed 
especially to meet the exacting require- 
ments of the Air Force and Army. 

No other planes are capable of 
delivering vehicles, weapons and troops 
to forward combat areas by landing — 
or evacuating casualties from foxholes 
direct to rear area hospitals. 

AVITRUC - truly the front line expr 



AIRCRAFT CO.,/m.\ 

wgst TRcmon. new jgrsgv 



July 14— Regional air safety forum sponsored 
by Corporation Aircraft Owners Assn. (St. 
Louis div.) and CAA, topic to be 
“Weather Flying"; Kratz Airport, St. 

July 16-18— Institute of the Aeronautical 
Sciences annual summer meeting, IAS 
Western Headquarters Building, Los 

July 18-20— Woman Flyers of America 
national convention, Chattanooga, Tenn. 

July 25-26— Silver anniversary celebration. 
Parks College of Aeronautical Technology, 
Parks Airport, East St. Louis. 111. 

July 26-27— New England Soaring Meet, 
Lawrence Airport, North Andover, Mass. 
(Rain date following weekend.) 

July 30-31 — University Aviation Assn, fifth 
annual meeting. Ball State Teachers Col- 
lege, Muncie, Ind. 

Aug. 11-13— Society of Automotive Engi- 
neers national West Coast •meeting, Fair- 
mont Hotel, San Francisco. 

Aug. 27-30— National Flying Farmers con- 
vention, Alabama Polytechnic Institute, 
Auburn. Ala. 

Aug. 30-Scpt. 1— International Aviation 
Exposition, sponsored by Aero Club of 
Michigan; including Continental Motors 
Trophy Race; Wayne Major Airport, 

Sept. 1-7— Society of British Aircraft Con- 
structors annual display, Famborough, 
England. 

Sept. 4— Centennial of Engineering banquet. 
Hotel Knickerbocker, Chicago, 

Sept. 8-1 2-Instrument Society of America 
seventh national instrument conference 
and exhibit, Cleveland. 

Sept. 14-23— Aeronautical Fair, Forlamini 
Airport, Milan, Italy. 

Sept. 1 5-19— International Air Transport 
Assn., eighth annual general meeting, 
Geneva. Switzerland. 

Sept. 29-Oct. 1— National Electronics Con- 
ference. Sherman Hotel. Chicago. 

Oct. 1-4— Society of Automotive Engineers 
national aeronautic meeting, aircraft en- 
gineering display and aircraft production 
forum. Hotel Statler, Los Angeles. 

Oct. 9-10— Airport management operations 
conference. Oklahoma University, Nor- 
man. Okla. 

Oct 25-Nov. 2— International aviation and 
travel exposition. Navy Pier, Chicago. 

Nov. 6-7— National fuels and lubricants 
meeting. Society of Automotive Engi- 
neers. The Mayo, Tulsa. Okla. 

Dec. 2— Symposium on light metal heavy 
forgings and extrusions for modem air- 
craft, Society of Automotive Engineers. 
Hotel Statler, N. Y. 

Dec. 4-6— Sixth annual Arizona aviation con- 
ference. jointly sponsored by Bisbee and 
Douglas Chamber of Commerce. Doug- 


PICTURE CREDITS 


Bristol Aeroplane Corp. ; 3S. 31 ^36— Be* 
National Bureau of Standards : (bottom) 
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“SUPER-PRIORITY” SUB HUNTER— Pre-production prototype Fairey Gannett anti-sub plane, cruises with one of its Armstrong 
Siddclcy Double Mamba turboprop units shut down and one prop feathered. This late model has auxiliary tail fins, seats three. 


Foreign Aviation Developments on Trial 



SWEPTWING FIGHTER TESTED— Hawker P. 1052 (above) prepares to engage arresting wires aboard HMS Eagle during trials 
to determine carrier-handling characteristics of sweptwing planes. P. 1052 was fitted with special landing gear for tests. 

FRENCH TEST PULSEJETS— Emouchet glider (below) fitted with a trio of Snccma Escopctte 3340 pulse-jet units under each wing is 
used to gain flight data. Each weighs 11 lb., produces 22 lb. thrust. Length of the jets is 9.37 ft., diameter is 7.33 in. 







Where PRECISION GEARS 
assure a gentle lift! 


The Bell HTL-4 and H-13D Helicopters are 
primarily used to bring battle wounded out, and 
do it fast . . . carrying them in their comfortable, 
warm, safe litters. 

In Korea, the U.N. High Command says, the 
HTL-4 and H-13D saved 7500 lives in less than 
ten months! 

We make the precise rotor transmissions for the 
HTL-4 and H-13D that assure a positive, smooth, 
gentle lift as the helicopter floats the wounded off 


the ground and soars swiftly to a base hospital. 

Precision ... in design and production. That 
is what we have been doing for 37 years. Now 
90% of our defense work is on aircraft and ord- 
nance contracts . . . for one part or a million . . . 
and all to the highest precision standards! 

All this gives us inward satisfaction . . . satis- 
faction because through our products, we are 
aiding our fellow man, and helping to build our 
nation’s defenses. 



engineers and manufacturers 
Springfield, Ohio 


WHO'S WHERE 


In the Front Office 

Lowery L. Brabham has been named a 
vice president of Republic Aviation Corp.. 
Farmingdale, N. Y. Brabham joined the 
company 12 years ago, most recently has 
been sales manager. He will continue direc- 
tion of sales activities. 

Robert H. Charles, vice president of Mc- 
Donnell Aircraft Corp., St. Louis, has been 
placed in charge of the firm's newly formed 
— . — ^ divisic- 


this 


D. P. Murray has been named manager 
James H. B 


in the 


■f Minneapolis-Honevw 
and wfl' ' ’ ' ’ 
impany’s 


s in Min- 


. ;. He previous! 

ncral manager of the' firm's Belficld Valve 
ri Sion, Philadelphia. 

William J. Carry has been made presi- 
nt and a member of the board of Gen- 
1 Laboratory' Associates. Inc., Norwich, 


igmtii 


:c presid 


: of 


N. Y„ makers 
engines. Carry, 

BC Corp., succeeds J. R. Frd, resigned. 

Richard H. King has been promoted to 
vice president-traffic for TPA Aloha Air- 
line. King formerly was general traffic man- 
ager for the carrier, which he joined in 

1949. 

Ray Watkins, formerly works 
and vice president-manufacturing f. 

Inc, Chicago maker of rotary and e 


aanager 


Inc, Chicago m 


if the firm 


He w 


„ . s Oglesbv, 

III., plant. He joined the company in 1941. 

John B. Waskcy has been appointed as- 
sistant to the president of Waldrip Sales 
Co.. 1-Iollydalc, Calif. He came from 
Pacific Airmotivc Corp., where he was as- 


o the i 


isident. 


Changes 


trol supervision for Pacific Airmotivc Corp.’s 
Burbank Aviation Products division. E. E. 

trol manager for PAC. 

A. C. LeCoq has resigned as manager of 
Lockheed Aircraft Corp.’s outside produc- 
tion department, Georgia division, to hc- 


r for Collir 


Radio Co., 


Cedar Rapids, la., replacing Alfred K. I 
gins who has reduced his activities tor 
health reasons. Higgins will act as a con- 
sultant to Collins. 

Frank R. Lewis has been appointed sales 
manager of Aircraft Parts division, Kavnar 
Co.. Los Angeles. 

Charles Roggi has been J — 1 


r relation 


or Marq. 


Ft Co., Van Nuys, Calif., succeeding 


INDUSTRY OBSERVER 

► Indication that Douglas Aircraft is interested in the proposed 100,000- 
lb. payload long-range military transport plane, which some Air Force 
cargo specialists talk about, is seen in the recent speech of Donald Doug- 
las, Jr., who discussed capabilities of such a plane. It would have approxi- 
mately 400-mph. operating speed and would be capable of delivering 
its load with minimum number of stops anywhere in the world. Increased 
interest in this type is believed to be evolving out of test cargo runs being 
made by USAF' with the Convair XC-99 six-engine experimental trans- 
port (Aviation Week June 2, p. 18). Convair also is much interested 
in development of a production transport in this category. 

► Establishment of a permanent U. S.-British-Canadian technical confer- 
ence on unification of engineering standards is expected eventually to pay 
big dividends in international aviation projects and in many other fields. 
.Agreements on drafting practices alone are expected to save thousands of 
manhours in future projects, such as cross-licensing of aircraft and aircraft 
engine designs. Howard Coonlcy, DPA director of conservation, is 
permanent chairman of the conference, which next meets Oct. 14. 

► Mystcre IV is the designation of the new supersonic model of the 
French Dassault jet fighter. Plane is due to make its first flight in about 
two months. It is slightly larger than the earlier Mysterc planes, though 
gencrallv similar in configuration. Powerplant is expected to be either a 
Hispnno-Suiza version of the Rolls-Royce Tay engine, or the French Atar 
built by Snecma. 

► Fisher Bodv division, General Motors Corp., is starting production in 
Detroit on fore and aft fuselage assemblies for the Republic F-84F 
Thunderjct fighter to be assembled at Kansas City by Buick-Oldsmobilc- 
Pontiac assembly division of General Motors. 

► Douglas YKC-124B transport, powered with Pratt & Whitney T34 
turboprops and Curtiss propellers, is making ground runups of its engines. 
At last reports it had about 10 to 11 hrs. ground time on the powerplant. 

► First production propellers for the Douglas A2D turboprop Navy attack- 
bomber are due to be completed at Aeroproducts division, General Motors 
Corp., in late summer. 

► Some airlines arc reported looking with interest at the Lockheed XC-1 30 
turboprop higli-wing cargo plane, now in mockup stage, with a view 
toward development of a passenger version of the plane. 

► The second of Convair's XP5Y-1 Navy long-range turboprop planes is 
reported nearing completion in San Diego, probably to fly this fall. 

► Chevrolet division, General Motors, is receiving delivery ten at a time 
on an order of 172 radial drills manufactured by the French firm of 
Guillemin, Scrgot and Pcgard for use in its Tonawanda, N. Y., plant 
where it is making Wright R3350 aircraft engines. The machine tool 
order was over SI million. Mutual Security Agency has disclosed. 

► Air Force has told Congress the number of initial installation engines 
on the B-47 bombers ordered under fiscal year 1951 and 1952 appropria- 
tions, “That is, the six on the original aircraft,” is 5,220. This indicates 
that the number of B-47 bombers ordered under those appropriations is 
870. As a result of the new Air Force policy of reducing the number of 
spare jet engines by reducing pipeline time to and from depots, spare 
engine requirement for the B-47s has been cut from 13,348 to 8,986. 

► Avro Canada's CF-100 fighter will not be produced in large quantities 
this year because of important changes in armament requirements— 
expected as a result of lessons learned in Korea, which have shown that 
plane development has far outstripped armament progress. An Avro 
Canada official says that, barring unforeseen difficulties. RCAF will get 
one or two squadrons this year, with the job well in hand by 1953. 
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Washington Roundup 


Air Power in Politics 

Scurrying off to national political party conventions. 
Congress left behind a session with these air power high- 
lights: 

• Sen. Robert Taft projected air power into politics with 
claims that he is for it— although he voted against funds 
to implement a 70-group Air Force in 1949. 

• Gen. Dwight Eisenhower took credit for being a key 
factor in winning the fight for USAF’s independence. 

• And, Democratic presidential aspirant, Sen. Richard 
Russell, joined the rooting for air power with verbal 
attacks on the Administration for stretching out the 
date for achievement of a 143-wing USAF from Joint 
Chiefs of Staff's target of mid-1954 to mid-1955. He 
went along with the Administration’s cutback in the 70- 
group program back in 1949, however. 

Yet, despite all of the debating in favor of air power, 
congressmen were inclined to put economy first. But 
they did stop short of going on record against air power. 

It was on this fact of political life that two con- 
scientious strategists for air power capitalized in a suc- 
cessful fight for the $12.6 billion needed for plane pro- 
curement for this year to achieve a 143-wing USAF in 
two years. They were: Sen. Lyndon Johnson, chairman 
of the Senate Preparedness Committee, and Sen. Joseph 
O'Mahoncy, chairman of the Senate Armed Services 
Appropriations Subcommittee. 

This is the history of the S12.6 billion: 

• House Appropriations Committee, in secret session, 
sliced off $560 million. 

• An attempt by Massachusetts’ Rep. John Kennedy to 
increase the procurement fund to $13.5 billion was 
shouted down on the floor. It didn’t even have enough 
support for a recorded roll-call vote. 

• Senate Appropriations Committee, in secret session, 
trimmed an additional $40 million. 

• But Johnson and O’Mahoncy mustered sufficient sup- 
port for a roll-call Senate vote to restore the $600 million. 
Every member of the Senate present voted for this- 
including 19 of the 20 members of the Senate Appropria- 
tions Committee, which previously voted in secret com- 
mittee session to outdo the House in cutting plane money. 

• House went along with the $12.6 billion, with some 
sour notes sounded by members who had strategized to 
clip the fund. 

• But the only way to challenge the $1 2.6-billion total 
voted bv the Senate was a recorded roll-call vote of the 
House in favor of insisting on the $560-million cut it 
originally approved. It wasn't requested. Odds are that 
on a record vote, the House, like the Senate, would vote 
for the full $12.6 billion. 

At this time, members don’t want to be recorded 
"against” air power. 

Next year isn't an election year, however. Congress- 
men may be less vociferous on air power and stick by 
economizing. 

Air Force: Loss of Favor 

Air Force’s term of high favor with Congress ended. 
There were these two factors: 

► Administration’s Recognition of Air Power— Although 
the Administration cut USAF’s budget from the $26.7 
billion to $20.7 billion, congressmen felt that with the 
143-wing program the Administration is, at long last. 


doing nicely by air power. There was talk of increasing 
funds to the level wanted by USAF, but it fizzled. 

► Widespread Dissatisfaction with USAF Inefficiency- 
More than the other two services, Congress is increasingly 
critical of USAF on this score. Examples: 

• Comment of Sen. Wayne Morse, who has consistently 
voted to increase air power, was frequent: “The most 
wasteful of all branches of the services." 

• Senate Preparedness Committee, pressuring USAF to 
reduce its swivel chair corps, pointed out: Only 4% of 
the 1 ,68S men in a jet fighter wing are pilots to fly the 
75 planes. 

• Congressmen criticize USAF budgeting as "incompre- 
hensible” and "dishonest.” In its air base program, for 
example, the cost factor was 2.5, but when USAF 
couldn't fit all the construction it wanted under the 
Budget Bureau’s ceiling of $1.5 billion, it simply re- 
duced its cost factor to 1.5 on the books-even though 
2.5 was the actual cost factor. 

Navy: A Gain in Favor 

New interest developed for carrier aviation as an 
alternative to land-based aviation involving a big monev 
outlay for a world-wide system of bases. 

But in Congress thinking air power still tends to be 
synonymous with the Air Force. 

Compared with cuts in other categories, though, Con- 
gress’ cut in Naval aircraft procurement money was con- 
servative: $50 million off a total of $3.96 billion re- 
quested. 

CAA: A Sharp Cutback 

Civil Aeronautics Administration was a key target of 
congressional antagonism. And members expressed it bv 
cutting CAA’s appropriations. It will mean a sharp cur- 
tailment in CAA activities: 

• House slashed CAA's request for a $163-miIlion budget 
for this year to $144 million. 

• Senate slashed it further to $142 million. 

• Then, conferees concurred on the lowest figures in the 
two versions and CAA came out with a $141-million 
budget. This compares with CAA’s 5162-million budget 
for last fiscal year, which ended July 1, and its 5177-mil- 
lion budget for the year before. 

NACA: Cutback, Too 

Despite much verbal tribute to the importance of re- 
search and development, National Advisory Committee 
for Aeronautics, also will have to reduce its level of opera- 
tions slightly to keep within the budget approved bv 
Congress. 

• The agency has $48.5 million for operations, compared 
with $50.6 million for last vear and the $57.8 million 
NACA wanted for a stepped-up program to go hand in 
hand with the buildup of military air power. 

• And only $17.7 million of the $20.7 million NACA 
requested for new construction this year was approved. 

CAB: Slight Cut 

Civil Aeronautics Board fared rather well with the 
economizing Congress. The $3.8-million budget voted 
the Board for this year is only $60,000 less than last 
year’s budget. —Katherine Johnsen 
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Titanium Demand Outraces Production 


Titanium Characteristics 


• It is a silvery gray metal, weigh- 
ing 0.16 Ib./cu. in., 60% heavier 
than aluminum but only 56% as 
heavy as alloy steel. 

• It is the only structural metal 
known to have an endurance limit 
consistently in excess of 50% of its 
tensile strength. 

• Its alloys are described as far su- 
perior to all the usual engineering 
metals and alloys in strength-weight 


• It i: 


highly i 


to that ir 

• Its impact strength is superior to 
aluminum and higher than most 
alloy steels, some tests indicate. 

• It has an extremely high melting 
point for such a light metal 
(3,1 50F), but it tends to lose 
strength and become brittle under 
continued exposure to temperatures 


above 1,000F. Metallurgists doubt 
if this reaction to continued tem- 
peratures above 1,000 deg. can be 
greatly moderated by future de- 
velopments. 

Pure titanium has a tendency to 
creep (slowly fail under static load) 
but cold working and alloying 
greatly improve this characteristic. 

Modulus of elasticity is superior 
to aluminum, but well below alloy 
steel. 

Fabrication by conventional 
power brake, drop hammer or draw 
press still presents problems, but 
these arc being overcome with im- 
proved quality and uniformity of 
metal. 

Current applications involving 
sliding contact are questionable 
until suitable coatings are perfected. 

Fusion welding of high-strength 
titanium alloys is not yet satisfac- 
tory, and it is still impossible to 
weid titanium satisfactorily to other 

Source: Titanium Corp. of America. 


• Aircraft industry plans 
many uses for metal. 

• So even expanded output 
will fall short of needs. 

By Alexander McSurely 

Without fanfare to herald its real 
significance, an apparent major revolu- 
tion in primary aircraft materials is 
going on behind the scenes of the U. S. 
aircraft industry. 

It centers on the little-known new 
"middleweight champion” material, 
titanium, which now appears set for a 
much larger role in aircraft structures 
as well as powerplants within the next 
five years. 

► Expand Production-Timing depends 
largely on the speed with which the 
presently tiny production capacity of 
titanium can be expanded to meet vastly 
larger requirements. 

Tipoff on how urgent Defense De- 
partment now thinks the expansion of 
titanium capacity is lies in the fact the 
department has recently set up its first 
firm requirements for the material for 

They call for nine times the available 
supply in 1952. And with expansion 
proceeding at the planned rate, the re- 
quirements also are going up at a rate 
which will find 1954 requirements still 
four times the planned supply. 

► Aircraft or Tanks?-How much of the 
available titanium will go for aircraft is 
still cloudy. Army wants titanium for 
tanks and armor plate and armament. 
Navy wants it too, for surface craft use. 

But the remarkable properties of ti- 
tanium and the alloys that are being 
made with it already' are finding many 
applications in aircraft and engine plants 
across the country. Concurrently, 
USAF’s Production and Resources di- 
vision, at Air Materiel Command head- 
quarters, Wright Patterson AFB, Ohio, 
is spearheading a campaign to broaden 
its uses in aviation. 

Brig. Gen. Kern D. Metzger, chief 
of the division, wants titanium to move 
into aircraft as fast as its production 
will permit. But he doesn’t want it to 
move faster, and give him a new mate- 
rials bottleneck. 

► Uneasy Position-At present he is in 
the somewhat uneasy position of watch- 
ing the aircraft industry pick up the 
titanium ball and run with it in various 


directions, requirements-wise, without 
enough materials production to back up 
the requirements. 

Here are some things that are being 
done with titanium in the aircraft in- 
dustry, many of which have not been 
reported previously: 

• Lockheed Aircraft Corp. is taking 
advantage of the significant high- 
strength-density ratio of titanium to 
lighten the empennage of some versions 
of the Constellation, with an apprecia- 
ble weight saving. 

• Boeing Airplane Co. is reported to 
be using a number of large titanium 
components, to save weight in the 
XB-52 eight-jet bomber. 

• Northrop Aircraft Inc. has conducted 
a study of the use of Ti-75A aircraft 
rivets, cold driven (at room tempera- 
ture) and reported they tested to a 
50% greater ultimate shear value than 
24-ST aluminum alloy rivets, and 30% 
greater ultimate tensile strength. How- 
ever, the titanium alloy rivets required 
approximately five times longer driving 
and 65% greater upsetting pressure. 

• Consolidated Vultee Aircraft Corp. 
reportedly is using considerable quanti- 
ties of titanium alloy because of its 


superior heat-resistant and weight-saving 
qualities in the new missile-carrying 
XF-102 interceptor. 

• For the same reason of heat resist- 
ance, titanium alloy sheet is being seri- 
ously considered as a skin material for 
several of the guided missiles now under 
development, and at least one is re- 
ported to have virtually a complete 
exterior of titanium alloy sheet to better 
withstand the high temperatures gen- 
erated by skin friction. 

• McDonnell Aircraft has a Navy con- 
tract to produce arresting gear hooks out 
of titanium forgings (Aviation Week 
July 7, p. 9). 

• Douglas Aircraft Co. plans to make 
about 88% of the nacelle skins on the 
new DC-7 of titanium, saving 200 lb. 
(Aviation Week June 16, p. 92). 

► Aircraft Engines— Meanwhile, the 
place of titanium in jet aircraft engines 
of the future is also growing in impor- 
tance (Aviation Week June 2, p. 40), 
with Westinghouse reporting uses, or in- 
vestigation of the metal, in compressor 
disks, compressor blades, compressor 
stators, bolts, compressor and turbine 
liners, and sheet metal parts. 

Allison is reportedly experimenting 
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on producing a complete rotary com- 
pressor wheel out of a titanium forging. 
And other jet engine companies also are 

► Today's Supply— Two manufacturers 
are credited with producing commercial 
titanium in the U. S. today: 

• Titanium Metals Corp. of America, 
jointly owned by National Lead Co. 
and Allegheny Ludlum Steel Corp. 

• Remington Arms Co. and Crucible 
Steel Corp., associated in a duPont 
titanium project at Starke, Fla. 

Titanium Metals Corp., according to 
a recent report to NPA, has commit- 
ments to produce 10 tons of the metal 
a day, while the duPont project has a 
capacity of 2.5 tons a day and is ne- 
gotiating with Defense Materials Pro- 
curement Agency to increase its output 
to 10 tons a day. Subordinates in NPA 
have recommended that the duPont 
increase be expedited and that other 
contracts to produce additional titanium 
be sought "without delay.” 

► Bureau of Mines-Work of the U.S. 
Bureau of Mines in bringing along the 
Kroll process of reduction of titanium 
oxides into a relatively pure titanium 
sponge is credited with a major part in 
the commercial development of the ma- 
terial. Currently, the Bureau of Mines 
pilot plant at Boulder City, Nev„ is 
producing titanium in 200-lb. batches, 
and the same process essentially is used 
by the other manufacturers. 

Titanium Corp. predicts that the 
current year will see development of 
continuous Kroll-type reactors, or effi- 
cient modification of the Kroll process 
to assure "rather decent cost figures.” 
Long-range research, however, still is 
looking for a better way to reduce the 
ilmenite-magnetite and the rutile from 
which titanium sponge is made, proba- 
bly by electrolysis, following something 
like the reduction process for aluminum 
and magnesium. 

► Others in Picture-Other organiza- 
tions which are getting into the tita- 
nium production fabrication program, 
according to late USAF information: 

• Kennccott Copper Corp. and New 
Jersey Zinc Corp., which have a com- 
bined operation in Quebec Iron & Ti- 
tanium Corp. near Quebec, Canada. 

• R. H. Mallory Co. and Sharon (Pa.) 
Steel Corp. 

• Crane Corp., Chicago. 

• Glidden Corp. and Nolin Aluminum 
& Brass Corp., which have a joint in- 
terest in Yadkin Mica & Ilmenite Co., 
Finley, N. C. 

• Republic Steel Corp., Canton, O. 

• Reynolds Metals Corp., Hurricane 
Creek, Ncv. 

• American Cyanamid Co. (Calco 
Chemical division) Piney River, Va. 

• Batelle Memorial Institute, Colum- 
bus. O. 

• Horizons, Inc., Cleveland and Prince- 
ton, N. J. 


Indication of growing USAF interest 
in titanium as an aircraft material is 
seen in the recent announcement by 
AMC of a new Air Force-contractor 
policy on the use of titanium. Issued 
May 21 by Maj. Gen. Mark E. Bradley, 
Jr., AMC director of procurement and 
production, the policy provides that 
AMC will support: 

"Manufacturers who are proposing 
to increase the use of titanium in the 
production of aircraft and airborne 
equipment by allowing them a fair 
share of the increased costs of this 
material. Due care will be exercised 
that the contractors bear their fair 
share of the increased cost commensu- 
rate with advantages accruing to them 
from the use of this material." 

► Work on Policy— Production and Re- 
sources division and Procurement divi- 
sion at AMC arc now working out a 
formula under which this new policy 
is to be administered. 

Establishment of this policy followed 
a survey of the potential machinabilitv 
of titanium. Tests have shown that the 
material and its alloys can be forged, 
machined, welded and brazed, bent and 
formed. Early difficulties with grinding 
operations recently have been reduced 
considerably by research into the spe- 
cific problems. Titanium Corp. reports. 

With titanium now being produced 
in such small quantities, its price is 
prohibitive for anything but uses which 
can offer weight reduction, corrosion 
resistance, or heat resistance. Commer- 
cially pure titanium sheet and strip now 
cost $1 5/lb., according to recent quo- 
tation from Titanium Metal Corp., 
while sheared mill plate is quoted at 
S12/lb.; wire at $10/lb. and forgings 
and hot rolled bars at S6/lb. 

However, titanium ore on the open 
market is quoted at less than 2 cents/lb., 
leaving room for optimism that the low 
quantity production is largely responsi- 
ble for the current high cost. 

Big AFB Project 
Dies in Congress 

A state political squabble once again 
has delayed the Air Force’s plans to 
build a major new base in the East for 
maintenance and supply and as an over- 
seas shipping point. 

In authorizing the armed services to 
spend $2.4 billion in fiscal 1953 for 
new installations, Senate and House 
conferees at the last minute knocked 
out the bill's largest item, $73.5 million 
for a new air base at Hammonton, N. J. 

Last year, the Air Force tried to get 
authority to establish the new base at 
Lancaster, Pa., but it lost. 

In conference over the differing pro- 
visions of the House and Senate bills 
to authorize the construction program, 
the Senate conferees insisted on killing 


the Hammonton project. Rather than 
hold up the entire bill, the House con- 
ferees agreed. The Air Force is “re- 
studying” its plans and hopes to try 
again next session. 

AF Obligates Only 
Third of MSA Funds 

Defense Department has been told to 
explain to Congress discrepancies be- 
tween estimated and actual obligations 
of funds for aircraft, spares and ammuni- 
tion slated for North Atlantic Treaty 
Organization forces through Mutual Se- 
curity' Agency. Estimated obligations 
had been reported at $1.1 billion, while 
actual obligations were only $352 mil- 

Air Force had programmed $332.7 
million for obligation by June 1. Actu- 
ally, it was able to obligate only $200.7 
million. 

Air Force did obligate $41 million 
for Republic F-S4F, $11.4 million for 
RF-84F and $3 million for F-84G jet 
fighters; $3.6 million for Fairchild 
C-119 Flying Boxcars; $2.5 million 
for Lockheed T-33 jet trainers; $2 mil- 
lion for North American F-86 ship sets; 
$37.8 million for aircraft spares, and 
$52.3 million in miscellaneous items. 
An additional $44.3 million for other 
than aircraft was obligated as of June 1. 

► Rocket Funds— Unobligated from its 
programmed estimates were: $36.7 mil- 
lion for aircraft spares; $20.1 million for 
Republic F-84G parts; S14.5 million 
for Fairchild C-119 parts, and $3.5 
million for Douglas C-47 recondition- 
ing. In addition, planned obligation of 
539 million for 2.25- and 5-in. rockets 
failed to materialize as did a 55.2-mil- 
lion overseas preproduction cost for the 
Allison J35 jet engine, and another $1 3 
million for miscellaneous items. 

Naw estimates and actual obligations 
as of June 1 of $21.9 million for air- 
craft and engines were fulfilled. Navy 
obligated: 54.4 million for 30 Grumman 
TBM torpedo bombers for France and 
54.2 million for 24 TBM bombers for 
The Netherlands: S4 million for 80 
Chance Vought F4Us slated for France; 
$800,000 for 14 helicopters slated for 
United Kingdom; 5100,000 for 4 heli- 
copters for France; 5200,000 for 4 
helicopters; $4.6 million for 30 Douglas 
AD-4W fighters for the United King- 
dom and $3.6 million for F4U-7 engine 

► Army Money— Despite successful ob- 
ligation of funds for aircraft and related 
procurement under MSA commitments 
Navy was unable to obligate as of June 
1 some $82 million, primarily for pa- 
trol craft and other surface-type vessels 
to be procured in France and Italy. 

The Army obligated a total of only 
$44 million out of its 5444-million 
programmed estimates. 
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Congress Okays Air Power Funds 

USAF gets full $12.6 billion requested for aircraft, 
related procurement, although Navy takes small cut. 


The “stretched-out” U.S. air power 
program for a 143-wing Air Force and 
16-carrier group Naval Air arm came 
through an uphill fight in Congress 
with USAF plane procurement funds 
intact and Navy's cut a moderate 550 
million. 

These were the final developments on 
the defense budget for the 1953 fiscal 
year, which started July 1: 

• The full $12.6 billion requested for 
USAF aircraft and related procurement 
to provide for 7,573 aircraft was ap- 
proved. It will go: $1.6 billion to com- 
plete financing of 1,163 of the 7,573 
aircraft ordered in 1952 fiscal year, $4.9 
billion to finance an additional 6,410 
aircraft to be ordered this year. The 
rest of the money is for guided missiles 
($300 million), spares and parts, in- 


• The $50-million cut in funds for 
Naval aircraft and related procurement 
brought the total from the 53.96 bil- 
lion requested to $3.91 billion, and 
means Navy will have to reduce its 
planned program for procuring 2,776 
planes this year. 

(Contracting for aircraft and other 
equipment figuring in the air power 
buildup program will continue to in- 
crease in the coming year— the $16.6 
billion Air Force and Navy have for air- 
craft and related procurement compares 
with the $16.2 billion the two services 
were granted for obligating over the 
just-ended fiscal year. Nary's program 
will be slightly less, but USAF's sub- 
stantially greater than last year. USAF 
was given $11.8 billion for aircraft and 
related procurement for the 1952 fiscal 
year; Navy $4.3 billion.) 

• Navy’s drive for a second 60,000-ton 
flush deck carrier was successful. House 
had banned use of shipbuilding funds 
for the carrier. But Navy pleaded it 
was its No. 1 priority project, asked to 
be allowed to cut back lesser priority 
projects by an estimated $200 million 
so it could launch construction of the 
carrier to accommodate more of the 
fester and heavier jet aircraft due for 
production by 1955 or 1956. 

• Defense Department’s expenditure 
ceiling was lifted. The House had 
clamped on a 546-billion budget ceiling 
for fiscal 1953, but later went along 
with the Senate action removing it. 
The ceiling would have meant a slow- 
up of production now underway. Even 
though the services had the money they 
would be restricted in spending it and 
making payments. Without the ceiling, 
defense expenditures are expected to 
reach $52 billion this year. 


• Legislative brakes were put on year- 

Historically, the services have tarried 
on letting plane contracts until the last 
few months of the fiscal year and then 
let a rush of contracts in May and 
June to obligate funds on hand in 
order to obtain new money from Con- 
gress for the next fiscal vear, starting 
July 1. This May and June, USAF and 
Naval Air procurement officers passed 
out aircraft contracts at a rate of around 
$100 million a day. 

Congress tacked on a stipulation 
under which USAF and Navy will be 
barred from obligating funds next May 
and June at a rate exceeding 125% 
of the average monthly rate between 
now and then. Likely result will be a 
more even flow of contracts over the 

• C Thc $525 million requested by USAF 
for research and development was ap- 
proved, after the Senate reinstated a 
$68-million cut by its Appropriations 
Committee. Reason for the committee’s 
action: USAF has lagged in obligating 
funds, wound up this July 1 with $47 
million still unobligated. 

The full amount finally approved, 
though, will enable a substantial stepup 
in research and development activities. 
It is $40 million over the $485 mil- 
lion allowed last year. 

• BuAer’s planned 5185-million re- 
search and development program may 
be reduced. It is up to the Navy 
whether it wants to apply any of a 
575-million cut in the overall alloca- 
tion for aviation operations to re- 
search and development. Bu.Aer's re- 
search and development allowance for 
last year was $161 million. 

• Brakes were put on officer promo- 
tions. Under a provision limiting the 
percentage of officers of various grades 
to total personnel, promotions will be 
sharply slowed and probably, in some 
grades, stopped. The original pro- 
posal by the House would have re- 
sulted in widespread demotions of mili- 
tary personnel. 

• Public relations funds were slashed 
almost 50%, meaning a curtailment in 
activities for all the services. 

• The ban was kept on regular officers 
resigning from the service to enter in- 
dustry. Under a provision first put 
into effect a year ago, as a repercussion 
to the resignations of Lt. Gen. Ehvood 
Quesada and Brig. Gen. Horace Shep- 
ard from the Air Force, regular officers 
may resign before reaching the retire- 
ment age of 62 only in cases of physi- 
cal disability incurred in the line of 


duty or by written statement by the 
Secretary of Defense that the retirement 
is "in the best interests of the service 
or is required to avoid cases of indi- 
vidual hardship.” Senate fought for a 
provision permitting officers to resign 
after 30 years’ active service, but lost. 

Bottleneck 

• Lack of jet engines still 
slows airframe deliveries. 

• USAF says problem will 
be solved in a year. 

Air Force officials last week disclosed 
that aircraft engine production is 12% 
behind programmed schedules but that 
it is expected to catch up within the 

Although the shortage is reflected in 
an accumulation of engineless airframes 
at several plants, this situation is ex- 
pected to be eliminated as engine pro- 
duction picks up. The "gliders” (as the 
industry calls tne powerless airframes) 
continue to be produced to maintain 
present airframe production levels. 

Biggest number of "gliders” is re- 
ported at North American Aviation's 
Los Angeles Airport plant, where more 
than 1 20 enginclcss F-86s were counted 
outside recently. However, this accumu- 
lation is expected to be taken care of 
by engine deliveries within the current 
F-86D program, a top USAF official 
told Aviation Week. 

► Strike Factor— General Electric’s re- 
cent strike at its Lockland, Ohio, jet 
engine assembly plant was reported 
virtually ended last week with approxi- 
mately 90% of the workers back on 
the job. This strike was a major factor 
in the overall engine slowdown. GE 
schedules also were slowed down by 
shortages of some components, Air 
Force said. 

General Electric has ample assembly 
capability, the USAF spokesman 
pointed out, but is behind on schedules 
because of the shortage of components. 
Strikes within the engine industry such 
as that at Lockland have also slowed 
overall schedules, he said. 

Generally, it was explained, manufac- 
turers of aircraft using Allison J35, 
Pratt & Whitney J48 and J57 and 
the Wright J65 which require after- 
burners are behind schedule. The F-84F 
program which uses the J65 Sapphire 
has been greatly retarded by difficulties 
in getting the Sapphire into production. 
“TTie engine picture will be tight,” this 
top official declared, "for the next 12 
months, particularly among those re- 
quiring afterburner. After that time, 
engines will be ahead of airframes.” 

► Spares Rescheduled— Air Force said 
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ASSAULT COPTER'S ASCENDENCY in USMC’s plans is aptly shown in this view 
taken during recent display in North Carolina showing 15 big Sikorsky HRS's flying over 


Copter Tactics Tested in Korea 

Marines’ new vertical envelopment vehicle could end 
bloody Tarawa landings in future assaults. 


that five major manufacturers of en- 
gines are still feeling a machine tooling 
pinch and that until this spring it had 
been a factor in holding down output. 
The tooling picture has eased off, how- 
ever. Air Force stated that it is in the 
process of easing another factor in the 
present engine situation by lowering 
the required number of engine spares. 

Airframe and engine makers have 
been considerably worried by recent 
statements from MSA that Defense De- 
partment might shortly embark on an 
off-shore procurement program. Gen- 
eral feeling is that, should there be an 
off-shore procurement of airframes, en- 
gine production in the United States 
would have to be stepped up to meet 
engine requirements abroad committed 
under MSA-Defense Department. Air 
Force would say only that no commit- 
ments for off-shore procurement had 
been made as yet. 

Aro to Continue 
AEDC Operation 

Aro, Inc., managers of USAF’s su- 
personic research center at Tullahoma, 
Tenn., will continue to run that fa- 
cility, at least until Mar. 31, 1953. 

It was a tough battle in Congress, 
with decision over the Tullahoma man- 
agement threatening to hold up the 
entire 1953 defense budget. But the 
Senate finally agreed by voice vote on 
the floor to permit Aro to continue 
operating the Air Force’s Arnold Engi- 
neering Development Center. The 
floor vote backed up an earlier Senate 
Appropriations Committee decision 
which had knocked out a House rider 
in its military appropriations bill forc- 
ing USAF to end Aro management. 

The House was completely at odds 
with the Senate version and ordered a 
conference with the Senate committee. 
When conferees could not agree, they 
reported back to their superiors for 
instructions. The House then voted 
112-37 to end Aro management. The 
Senate remained adamant, 34-27, to 
back Air Force and its contract to Aro 
for management of Tullahoma. 

With the weekend and the Re- 
publican National Convention in Chi- 
cago impending, the House finally re- 
lented and permitted passage of the 
Senate version of the appropriations 
bill which included a proviso that Aro 
would continue managing Tullahoma 
for the time being. 

However, the House voted and the 
Senate agreed to the following modi- 
fication of Title V, Amendment 43. 
Department of Air Force, “. . . that 
no funds shall be made available to the 
corporation known as Aro which man- 
ages the Arnold Engineering Develop- 
ment Center at Tullahoma, Tenn., 
after Mar. 31, 1953." 


By A. W. Jessup 
(McGraw-Hill World News) 

First Marine Division, Korea— If the 
U. S. Marines take a Tarawa in World 
War III, they probably will do it with- 
out wetting their feet. Helicopters will 
lift the assault waves from widely dis- 
persed transports to drv landings behind 
the enemy’s beach defenses. 

No operation here in Korea actually 
shows helicopters replacing naval land- 
ing craft. But the results of combat 
evaluation tests of the Sikorsky HRS-1 
helicopter by Marine Transport Squad- 
ron HMR-161 reveal the practicality 
of “vertical envelopment” for storming 
enemy shores. 

Prior to last summer, helicopters had 
established an amazing record in evacu- 
ating wounded from the front lines, in 
rescuing pilots down in enemy territory, 
in picking up carrier pilots from ditched 
aircraft, and in transporting corps and 
division commanders around their com- 
mands. Each service was sold on the 
usefulness of helicopters. 

► Tactical Combat Vehicles— Since last 
September when HMR-161 brought its 
15 ten-passenger Sikorskys to Korea, 
helicopters have become full-fledged 
tactical combat vehicles. Tire record 
vindicates the far-sightedness of a small 
corps of Marine officers who stuck with 
the "whirlybirds” through the military 
fund-slashings following World War II. 


First assignment for the squadron 
was "Operation Windmill I” on Sept. 
13, 1951. About 2 o’clock that after- 
noon, a Marine battalion captured Hill 
884 in razor-ridged east-central Korea. 
Casualties had been high, ammunition 
supply was low and immediate enemy 
counterattack certain. The battalion 
position was more than 2 mi. from any 
road and 2,500 ft. up a precipitous 
slope. First trickle of supplies bv truck 
and porter couldn’t have reached the 
battalion for several hours, and it would 
have been the next afternoon before 
full resupply could have been com- 

Helicopters of HMR-161, however, 
lifted more than 8 tons of ammunition, 
food, water and medical supplies to the 
battalion in one hour that afternoon 
and brought out 84 casualties. With- 
out the supplies, the battalion com- 
mander says he could not have held his 
position through the night against the 
determined Chinese counterattacks. 

► Other Operations-In another Sep- 
tember operation, the squadron lifted 
the division reconnaissance company for 
the capture of an unoccupied bill on 
the extreme flank of the division. The 
operation was completed in four hours 
with movement of the company plus 9 
tons of equipment and supplies. Staff 
officers estimate the movement would 
have taken at least two days by other 
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Other missions performed since last 
fall include: 

• Laying telephone wire. One helicop- 
ter put down a 20-mi. line over the 
mountains in less than 30 min. 

• Relieving battalions on the frontline. 
In one day, the squadron lifted a com- 
plete fresh battalion in and brought the 
battle-tired unit out. About 900 men 
are moved each way on these missions. 

• Supplying frontline units for extended 
periods. To test the effectiveness of 
helicopter supply movement, all roads 
and trails into one frontline battalion 
were blocked off during the winter. 
Helicopters took in all ammunition, 
food, clothing, medical supplies and 
personnel. Most of the supplies were 
picked up in cargo nets right in the regi- 
mental supply area and set down in 
landing sites on the ridges right in the 
using company’s area. Many sites were 
only a couple of hundred feet from the 
frontline. 

The regimental supply sergeant told 
this correspondent that it was a lot 
easier and surer moving supplies by 
helicopter than by truck and porters. 

• Dropping patrols into isolated areas. 
In Operation Bushbeater, later Opera- 
tion Rabbit Hunt, HRS-ls transported 

C trols to points of departure in iso- 
ed sections of the division area. 
Patrols swept these areas to eliminate 
the threat of guerillas and of infiltrators 
from the Communist armies. The heli- 
copter lift often saved patrols a full 
day’s march just to reach the area to 
be swept. 

At other times, HRS-ls carrying small 
patrol forces hunted in pairs. One heli- 
copter would land its force to look over 
suspected installations while the other 
hovered to provide cover. If helicopters 
were unable to land with a patrol, the 
Marines descended knotted ropes. 

• Lifting combat units across unford- 
able rivers and terrain obstacles. In each 
of two leapfrog operations, the squad- 
ron moved more than 950 fully- 
equipped soldiers across the Imjin River 
in three hours and thirty minutes. 
Troops were picked up about 1 mi. 
south of the river and landed about 
2 mi. north of it. 

• Transporting heavy and bulky equip- 
ment over nigged terrain. Fortification 
materials are important and frequently 
difficult cargo to move quickly into 
frontline positions. Helicopters, how- 
ever, lifted as much barbed wire and 
iron stakes onto ridgetop positions in 
one hour as supply men estimated they 
could move by truck and porters in 
three days. Marines in the line ate at 
least one hot meal of A rations a day 
last winter because of the copters. Many 
of their positions were atop such steep, 
sharp ridges that no effort would have 
been made to take up cooks’ galleys. 

But the HRS-ls picked up the galleys 
at regimental supply points and set 


them down in a matter of minutes 
within a few yards of the front. The 
undamaged body of one helicopter 
which crashed in otherwise inaccessible 
mountains was lifted out by another 
HRS-1, and it now is part of a new 
copter following marriage with other 
salvaged parts. 

► Speed Advantage— Division command- 
ers say their tactical mobility is greatly 
extended by the copters. One big ad- 
vantage is the speed with which the di- 
vision reserves can be shifted to plug 
any gap across the front. Conventional 
surface-bound transportation was so 
slow that commanders frequently were 
forced to commit reserves earlier than 
they wished in order to be certain of 
blocking enemy threats. Now, com- 
manders can wait much longer, often 
until the enemy makes his final disposi- 
tion, before irrevocable assignment of 
reserves; or he can rush his reserves to 
one point temporarily and still have the 
capability of reshifting them quickly 
after the enemy’s intentions are known. 

Further advantage which helicopter 
mobility provides is easy bypassing of 
enemy strong points. Helicopters can 
fly troops and supplies around and past 
such points with ease. The same prin- 
ciple applies to movement past road 
sections which are interdicted by enemy 
artillery fire. Often terrain obstacles may 
be as serious blocks to offensive action 
as enemy forces. The rugged mountains 
of Korea have been more easily tackled 
by the helicopter. Allied operations 
against Japanese forces in the Burma 
jungle would have been aided by copter 
lift of troops and supplies. 

► Assault Vehicle— Ultimate Marine 
Corps application of the helicopter will 
come in the development of new am- 
phibious tactics. Reviewing the experi- 
ences of World War II, Marines were 
not satisfied with the conventional land- 
ing methods. Casualties sustained by 
the assault forces coming through the 
surf and across the sand were almost 
prohibitively high at Tarawa and at 
other points. A small group of Marine 
officers began looking to the helicopter 
as the answer. 

After watching the Bikini A-bomb 
tests, Lt. Gen. Roy S. Geiger and his 
staff concluded that conventional 
World War II amphibious operations 
were outmoded by the atom. One A- 
bomb could disrupt an armada of 
massed transports or rendezvousing 
landing craft. Underwater atom mines 
could wipe out assault forces in the 
last 3,000 yards or so of water. 

The problem was and is primarily 
transportation. The speed and maneu- 
verability limitations of naval landing 
craft require massing of troop transports 
relatively close to shore and further 
concentration of the landing craft even 
closer if the timing of assault waves 
on the beach is to click. Finally, getting 


on the beach is a single-dimensional 
affair: the assault craft run in as far as 
possible and the Marines wade the rest 
of the way. Tlius, from transport to 
beach, the landing force is packed into 
the most profitable targets for atomic 
weapons as well as for conventional 
beach defenses. 

► A Solution— Geiger, Gens. C. C. 
Jerome and G. C. Thomas, and some 
younger Marines like Lt. Col. G. W. 
Herring, who commanded HMR-161 
until January, saw in the helicopter a 
solution. They are even more con- 
vinced today as a result of Korean ex- 
perience ana have "sold” the copter to 
the rest of the Corps. 

A "We Club” has come into being 
and been brought to the attention of 
this correspondent. Honorary member- 
ship is composed of a considerable and, 
reportedly, distinguished force of 
Marine officers who originally opposed 
helicopter experiments but who in re- 
cent months have written to copter 
proponents about “how wonderful it is 
that we (i.e., the Marines) developed the 
helicopter.” 

Here is a conception of the probable 
future airphibious-amphibious assault 
operation: 

• Troop transports will be converted 
escort aircraft carriers, the World War 
II CVEs of which the Navy owns 66, 
or some similar type vessel. Each will 
carry 1,500 or more Marines. Aboard 
will be 30 helicopters, each with 25 to 
30 combat-equipped troops. 

• Transports will approach no closer 
than 25 mi. to shore, maybe as far as 
50 mi. offshore, and will disperse in a 
broad arc at these ranges. 

• Helicopters will lift the assault waves 
through the air to shore, free from un- 
derwater obstacles and out of range of 
atom mines. Speed, maneuverability 
and navigability of the helicopters will 
allow quicker and greater concentration 
of assault forces on the objectives 
ashore. Each transport will put ashore 
750 to 900 troops at a time. 

• Initial objectives will be inland from 
the defenses covering the beach. The 
attacking forces will smash at these de- 
fenses from behind to clear the beach 
for eventual landing of heavy artillery, 
tanks and bulldozers. Only the service 
troops bringing in this equipment will 
wade ashore. Costly, bloody frontal 
assaults through gun-swept surf and 
sand will be eliminated. 

• Reinforcement of the initial attacks 
will be made by the helicopter lift of 
reserves directly into the battle line or 
into flank assaults. Reserve deployment 
will take minutes instead of hours. 

HMR-161 expected to wear out its 
original 15 helicopters within three 
months after arrival in Korea. More 
than half the original HRS-ls, however, 
are still flying. HR-1, the first Sikorsky 
which the squadron received in Cali- 


AVIATION WEEK, July 14, 


fornia back in April, 1951, was oper- 
ational at last report with a log of about 
350 hr. in Korea. Availability rates ex- 
ceeded 90% up until April of this year 
when it dropped to 89%. 

► Take Punishment— Along with this 
durability and availability rate, heli- 
copters have taken considerably more 
punishment than once was thought pos- 
sible. Tips of rotor blades have been 
knocked off. One lost 18 inches, and 
although the pilot felt a heavy shock 
force, he flew back to base. Another 
suffered heavy damage to the main 
spar, but the pilot kept it airborne in 
spite of the stick wobbling sideways. 

Despite its fine performance in 
Korea, the HRS-1 is just the start in 
the development of combat transport 
helicopters. The Marines want an as- 
sault helicopter capable of hauling 25 
to 30 combat-equipped troops, or 5,500 
to 6,750 lb. Contrary to its classifica- 
tion as a ten-passenger helicopter, the 
HRS-1 safely carries five combat- 
equipped soldiers plus pilot and co- 
pilot, or 800 lb. of cargo. 

► Marine Specs— It seems obvious from 
here that wnat is needed is a helicopter 
designed from the ground up, including 
engine and driving mechanism. One of 
the reasons for the lower than specified 

K formancc of the HRS-1 is power. 

ose used in Korea are equipped with 
Pratt & Whitney 1340-57 engines, de- 
signed for the SNJ (AT-6) trainer. Al- 
though the engine is rated at 600 hp., 
the Marines claim it actually turns up 
only 500 hp. With the 800-lip. engine 
the" HRS-1 is supposed to have, it is 
probable performance would more 
closely approach design specifications. 

Wheels are unsatisfactory landing 
gear for combat operations. Pilots pre- 
fer self-aligning skids for operations in 
mountains and from rough dirt fields. 
Other improvements are required in the 
shafting design. Tail pylons were crack- 
ing but reportedly are all right now 
following recent modification. 

Omega sections are cracking. So 
far, these have been caught in inspec- 
tions and corrected by replacement. 

Ruggedness must be built-in in fu- 
ture combat helicopters. 

Titanium to Be Used 
In Navy Fighter 

Titanium is going to figure impor- 
tantly in the makeup of North Ameri- 
can Aviation’s FJ-2 Navy fighter being 

S reduced at the company’s Columbus, 
'., plant. For this carrier-based plane, 
the metal’s corrosion-resistance, as well 
as its other physical characteristics, is 
important. 

Report is that titanium will be the 
material for such parts as channel sec- 
tions, webs, angles and engine shroud 
on the FJ-2. 


Separation Out 

• Congress fails to act on 
mail pay, subsidies. 

• It means new fight over 
issue in next session. 

Congress left Washington last week 
without enacting airmail subsidy sep- 

prospect that it would be reactivated 
before next January. 

House Interstate and Foreign Com- 
merce Committee split on every key 
issue involved. 

► Blistering Attack— A majority of the 
committee voted a bill following the 
recommendations of Air Transport 
Assn. Promptly a six-man minority is- 
sued a blistering attack on the bill. 
They were: Republican Reps. John 
Hesclton and Charles Wolvcrton, and 
Democratic Reps. Arthur Klein. Wil- 
liam Granahan, Louis Heller and Mor- 
gan Moulder. 

The minority urged legislation op- 
posing the majority bill on every con- 
troversial point. They followed the 
recommendations of the Administration 
-Bureau of the Budget, Post Office 
Department, Civil Aeronautics Board 
-on all but one major matter: The 
minority would make some 12 certifi- 

cligiblc for subsidy in the commerce 
and national defense interest. Adminis- 
tration wants subsidy limited to mail 
carriers. 

► Report Unsigned— Tire majority re- 
port was not signed. It was filed by 
Rep. Percy Priest. 

The minority threatened to bring the 
fight out into the open on the floor 
of the House and obtain a record vote 
on substitution of the legislation they 
backed. 

Rules Committee refused to clear the 
majority measure for House action, re- 
portedly at the request of the White 
House. However, most of its provi- 
sions had been approved by the Senate 
and required only House concurrence 
to become law. 

With overwhelming support in Con- 
gress for the principle of separation of 
subsidy from airmail pay, this means 
another knock-down-drag-out fight next 
year over specific provisions. 

► Battle Postponed— But it postpones 
an uphill battle for the airlines to ob- 
tain appropriations for subsidy from 
Congress, 

Here are highlights of the minority 

• Provision of the majority bill requir- 
ing that the airmail rate for interna- 
tional carriers be “at least” the Uni- 
versal Postal Union rate, now pegged 


at $2.86 a ton-mile, would mean a “hid- 
den subsidy" of over $20 million a 
year, defeating the purpose of separa- 
tion legislation. It would compare with 
airline charges for carriage of first-class 
passengers of approximately 70 cents a 
ton-mile and 35 cents a ton-mile for 
freight. Post Office Department would 
have to pay almost $30 million more a 
year in “Compensatory" mail pay under 
"the Universal Postal Union rate than it 
would under a cost-of-service-plus- 
reasonablc profit rate. 

• Yardstick of “fair and reasonable” 
set by the majority bill for determin- 
ing compensatory mail rates for domes- 
tic carriers is not adequate. It would 
open the door for “value of service” 
to be considered as a factor in deter- 
mining a rate, and “a rate based on 
'value of service' merely means that it 
is based on ‘what the traffic will bear.’ 
. . . This inevitable result of failure to 
provide a cost standard means what the 
Post Office and the taxpayers can 

• CAB should not be given authority 
to enter contracts with the airlines for 
subsidy payment as provided in the 
majority bill. “Future Congresses should 
be left "unfettered in their decisions to 
raise or lower airline subsidies.” 

• Postmaster General should not be 
prohibited from channeling mail from 
a regional carrier, charging a higher 
mail rate, to a trunk line with a lower 

• Minimum of 1 5 lb. on mail ship- 

ments set by the majority bill “would 
result in substantial payments for ficti- 
tious loads in excess of the actual mail 
load carried.” — K.J. 

Senate Kills Bill on 
Economic Violations 

Legislation giving Civil Aeronautics 
Board authority to impose civil penalties 
for economic violations, up to $1,000 
for each offense, was killed in the 
Senate by Sen. John Sparkman. 

Sparkman’s comment: “My reasons 
arc based solely upon a lack of con- 
fidence in the Civil Aeronautics Board 
in dealing with small airline companies. 
... If given the power contained in 
the bill. CAB could penalize those com- 
panies for violations of indefinite regu- 
lation and could take action against 
them, whereas in the past they have 
been stymied in that direction by the 
courts. . . . The Board could step in 
with a penalty here and a penalty there, 
a hundred-dollar fine here and a thou- 
sand-dollar there, and thus penalize the 
small lines.” 

Sparkman excepted CAB member 
Joseph Adams, who “lias vigorously op- 
posed . . . the decisions of his col- 
leagues to eliminate the small airlines 
and stifle competition.” 
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STANDARD 

EQUIPMENT 



• Some Hydro-Aire Actuators have the important 
but unromantic duty or helping to keep birds 
out of the jet engine air inlets. Oh the other hand, 
Hydro-Aire’s flight control actuators are engine 
to give "co-pilot” assistance to the pilot 
flying at supersonic speeds. 

• Regardless of the problem the aviation industry 

comes to Hydro-Aire Tor actuators, confident in 
Hydro-Aire’s engineering and manufacturing ability. 

• Model 9582 (illustrated) is available for 
AC and DC current— designed in accordance with 
AN specifications in a wide range of sizes 
for numerous applications. 



Aircraft F^rfs by Eaton 

combine outstanding developments 
in design, metallurgy, 
and production engineering 


ft 




Since pioneering the development of the sodium- 
cooled valve in cooperation with the Army Air 
Force at McCook Field in 1922, Eaton has made 
many important contributions to the aircraft 
industry in design, metallurgy, and production. 
Eaton’s understanding of the problems peculiar 
to the aircraft industry has led to the development 
of unique, high-volume production facilities for 
the manufacture of parts which meet exacting 
aircraft standards of quality. 





EATON MANUFACTURING COMPANY 

CLEVELAND, OHIO 

SAGINAW DIVISION: 9771 FRENCH ROAD • DETROIT 13, MICHIGAN 

PRODUCTS: Sodium Cooled, Poppet, and Free Valves • Tappets • Hydraulic Valve Lifters ' Valve Seal Inserts ‘ Jef 
Engine Parts • Rotor Pumps • Motor Truck Axles • Permanent Mold Gray Iron Castings • Heater-Defroster Units * Snap Rings 
Springtites "Spring Washers ‘Cold Drawn Steel "Stampings ‘leaf and Coil Springs ‘Dynamatic Drives, Brakes, Dynamometers 
20 


Private Flying 
Poor, Says FAI 

Personal flying all over the world 
showed a slight decline during 1950 
compared with the previous year, and 
on an international scale there is no 
apparent sign that there will be any im- 
provement soon, the Federation Aero- 
nautique Internationale reported at its 
recent meeting. 

FAI’s 45th conference was held in 
Madrid and attended by representatives 
from 25 countries. The Touring Com- 
mittee discussed the need for an inter- 
national private flyer's certificate to pro- 
mote travel and permit pilots to operate 
all types of personal planes while 
visiting various countries. 

FAI also asked for the halving of the 
amount of insurance coverage required 
of the private owner, as proposed by the 
International Civil Aviation Organiza- 
tion, relating to damage caused by for- 
eign aircraft to third parties on the 
ground. 

A decision was made to award an FAI 
diploma each year to persons who have 
made a noteworthy contribution to 
private flying. Nominations are solicited 
from the member clubs, with recipients 
of the diplomas to be chosen by an FAI 
committee. 


French AF to Get 
Third of Arms Finds 

By Ross Hazeltine 
(McGraw-Hill World News) 

Paris— French Defense Minister Rene 
Pleven told the National Assembly 
France is building toward an air force 
of 27 squadrons (556 combat planes) 
by the end of this year and hopes to 
increase French air strength to 41 
squadrons by the end of 1953. 

He said France is spending 36% of 
the total allocations to French armed 
forces on the air arm this year, com- 
pared with the air force share of onlv 
21% in 1938. 

"If we must face an aggression,” 
Pleven said in explanation of the in- 
creased spending for air power, "it is in 
the air that the disproportion between 
our forces and those of the eventual 
enemy will be the greatest." 

► 20 New Airfields— He said an impor- 
tant part of air force funds this year 
and next will be used to construct air 
fields and other installations for the 
French and NATO air forces. By the 
end of this year, Pleven said, 20 new 
air fields will have been completed in 
France, allowing the deployment of 
1,000 additional aircraft. A radar warn- 
ing chain, stretching from the channel 
to the Swiss border, also will be in 
operation and thousands of new ground 

AVIATION WEEK, July 14, 1952 


communication lines for military use 
will have been laid. 

Pleven said production is being 
pushed in the French aircraft building 
industry but that the industry still is 
operating considerably below capacity 
because of lack of funds. He said he 
hoped to be able to announce within a 
month the placing of a large United 
States "off-shore procurement ' order 
with the French aviation industry that 
would enable the industry to boost its 

British Exports 
Hit $118 Million 

Great Britain, which has been mak- 
ing heavy and successful efforts to build 
up its aircraft export business, sent ap- 
proximately SI 18 million worth of 
planes and parts abroad last year, the 
largest part being military. 

The British feel that civilian aircraft 
export sales may increase in proportion 
over the next few years with availability 
of their turboprop and jet transports. 
But shortage of skilled labor still 
plagues them, though aircraft employ- 
ment is rising. Between mid-1950 and 
last March, the total employed in mak- 
ing aircraft and parts rose bv 37,000, a 
25% increase. There also is a critical 
shortage of jet engine compressor 
blades at the moment. 

Aircraft exports are being strenuously 
pushed because of the high ratio of re- 
turn compared with other products. A 
jet transport for example, sells for about 
S28 per pound of aircraft compared with 
less than SI .40 per pound for a car. 

Car Ferry Planned 
For Key West-Cuba 

(McGraw-Hill World News) 

London-Silver City Airways, which 
operates a busy vehicle and passenger 
air ferry across the Channel from 
England to France (Aviation Week 
June 2, p. 69), is attempting to trans- 
plant a similar service to the Western 
Hemisphere. 

The carrier hopes to work out an 
arrangement with an American carrier 
to set up a deal between Key West, 
Fla., and Havana, Cuba. Silver City 
has been scouting this area for two 
years. It had intended to operate the 
service itself on a trial basis, but U. S. 
authorities rejected the plan. 

Silver City has made large gains in 
just a few years with its novel idea, 
and the company is understood to be 
placing orders for three big Black- 
bum & Universal GAL-60 Universal 
Freighters, the first firm orders Black- 
bum has received for the transport. 
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Redesigned Proteus Has Better Economy 


Test runs of model III of Bristol’s turboprop engine 
show better thrust and fuel consumption than estimate. 
And this improved performance is obtained despite 
reductions in the powerplant’s weight and length. 


By David A. Anderton 

The new Bristol Proteus III (700 
series) turboprop engine is a most eco- 
nomical powerplant. So says the latest 
test stand data on the unit which was 
recently run for the first time at the 
Filton, England, works of the Bristol 
Aeroplane Co., Ltd. 

These test runs showed that the 
Proteus III beat its performance esti- 
mates by substantial margins. It de- 
veloped 10% (possibly 20%, depend- 
ing on the figure used) more thrust at 
6% less specific fuel consumption than 
the estimated ratings. And these results 
were obtained with a low turbine- 
entrance temperature, an important fac- 
tor in obtaining the long life expected 
of a transport engine. 

Four Proteus engines of an earlier 
vintage power the prototype Bristol 
Britannia; ten of the engines, six 
coupled in pairs and the other two 
single, will fly the Saunders-Roe Prin- 
cess later this summer. The 25 produc- 
tion versions of the Britannia now on 
order for British Overseas Airways Corp. 
will be powered by the Proteus III. 

► Designs and Pro'gress-The first Pro- 
teus engine ran in 1947 and the subsc- 

sions. in spite of the current programs 
for the Proteus II mentioned above, 
there are no plans for production of 
the engine. First clues that all was not 
well with the Proteus program came a 
few months ago when the British avi- 
ation press hinted-none too subtly- 
tliat the Britannia was underpowered. 
(The plane weighs about the same as 
the Boeing Stratocruiser-around 145,- 
000 lb.-and has about 1,200 less horse- 
power available for takeoff, so perhaps 
these comments were well-founded.) 

Bristol decided to redesign the engine 
to reduce the weight-power ratio and 
the fuel consumption. Mechanical and 
aerodynamic changes were planned to 
attack these objectives, and the results 
were two-fold. First, Bristol improved 
the performance of the engine; second, 
thev^reduced the weight and the length 


Right now the test data shows that 
the Proteus III develops 4.100 lip. for 
takeoff with an additional jet thrust of 
920 lb. For this condition, the specific 
fuel consumption is 0.59 lb. per lip. 
per hr. based on brakchorsepowcr; if 
equivalent horsepower is used as the 
base, the specific fuel consumption re- 
duces to 0.55 lb. per lip. per hr. 

► Engine Description— Proteus III is a 
reverse-flow engine which retains the 
mixed-flow compressor of the earlier 
series; there are twelve stages of axial 
compression followed by a single stage 
of centrifugal compression. Eight bur- 
ner cans surround the axial compressor 
unit. There arc two separate free tur- 
bines, each of two stages; one drives the 
compressor, the other the propeller. 

Overall length of the new engine is 
100.5 in. which is about 15 in. shorter 
than the Proteus II; engine diameter is 
one inch greater at 59.5 in. Dry weight, 
including accessory gear box drive, is 
2,650 lb.; on the Proteus II this figure 
was 2,900 lb. 

The free turbine, which has charac- 
terized earlier Proteus designs, is kept 
on the III. Bristol says that this de- 
sign requires minimum starter power— 
because you don’t have to turn over the 
prop and the reduction gcars-and that 
the engine responds more rapidly to the 
throttle. Propeller speed can be "selected 
for optimum power at takeoff and 
climb and to reduce noise during cruise, 
all without affecting the speed of the 
compressor. 

► Compact Unit— The Proteus, in spite 
of its 15 compressor stages and four 
turbine stages, is a short engine. Big- 
gest reason for the compactness is the 
reverse-flow design feature. Because of 
this, Bristol engineers were able to pack 
the burner cans around the axial com- 
pressor into a small total diameter. 

Reverse flow generally implies con- 
siderable turning of the air between en- 
trance and exit, and this is so for the 
Proteus. Between engine air intake and 
jet exhaust, the charge air in the Pro- 
teus turns through 270 deg. in the plane 
of the thrust line. 

The circumferential air intake is lo- 


cated more than halfway down the cn- 

thrust line, passes through a plenum 
chamber and is turned 90 deg. to enter 
the first stage of the 1 2-stage axial com- 
pressor. This stage is at the rear of the 
compressor section and flow direction 
is forward through the remaining stages. 

Then the air passes through the sin- 
gle-stage, double-shrouded centrifugal 

other 90 deg.; discharge is tangential 
into eight diffuser passages. Each of 
these leads to an elbow with turning 
vanes which divert the air through a 
right angle again and into the upstream 
end of the eight through-flow combus- 
tion chambers. 

From the downstream end of these 
burners, the air flows through the four 
turbine stages— two for power and two 
to drive the compressor— and out the 
exhaust nozzle. 

► Compressor Design— Rotor section of 
the axial compressor is built up from 1 2 
light-allov disks. At both ends, these 
disks are’ bolted to hollow steel shafts, 
and the whole assembly is held with 
eight tension through bolts. 

Rotor and stator blades are steel on 
the Proteus III. Roots of the rotor 
blades are fir-treed; these fit into grooves 
in the rotor disks and are spaced by dis- 
tance rings. 

Stator blades arc slid into circumfer- 
ential grooves in the cast halves of the 
compressor housing; they are locked 
into position by rows of wedge bolts. 
Between the roots of the stator blades 
arc holes which provide bleed air for 
cooling the turbine wheels. 

The earlier Proteus had quite a gap 
between axial and centrifugal compres- 
sors; the air passed through an annular 
duct between compressors. Now the 
centrifugal unit has been located right 
next to the last stage of the axial com- 
pressor. This has increased performance 
—presumably by reducing duct losses— 
and reduced size and weight of the 
cc | r 

Iligh-pressure end of the axial unit 
is carried by a hub which mounts the 
centrifugal unit. Forward of this im- 
peller is a stacked pair of ball bearings 
which take the rotor thrust. And the 
rear end of tile rotor is supported in a 
roller bearing. 

► Burners and Turbincs-Thc combus- 
tion chambers arc conventional; a per- 
forated inner flame tube is shrouded 
with an outer casing. There is a burner 
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Every day our engineers and customers find r 


Barber-Colman Control Equipment. Frankly, we don’t know yet 
what all the possibilities are . . . 




BARBER-COLMAN CONTROLS 

have been used on nearly 100 major models of transport, executive, 
and military aircraft representing over 20 airframe manu- 
facturers. Applications include: complete temperature control 
systems for cabin, cockpit, flight station, lounge, cargo, camera, 
and electronic compartments; temperature control of NESA and 
other windshields; temperature control of carburetor air, mani- 
fold air, and oil; wing and empennage de-icing controls; overheat 
controls; trim tab positioning and synchronization controls; 
flap unbalance detection controls; low voltage warning controls; 
nose wheel steering controls; rudder boost override controls; 
plus miscellaneous actuator, air valve, and Micropositioner* 
applications. 
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Engineering Sales Offices: lot Angelos, Seattle, Chicago, Baltimore, New York, Montreal 
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BARBER-COLMAN COMPANY 

1252 ROCK STREET, ROCKFORD, ILLINOIS 



at the upstream end with a swirler for 
improved combustion. 

Spark plugs are used in two chambers 
and cross-fire tubes carry the flame from 
them to the other burner cans. Both 
length and weight of the Proteus III 
combustion system have been reduced. 

In common with the Proteus II, the 
newer mark uses a two-stage turbine to 
drive the compressor. The single power 
stage of the earlier model has been re- 
placed by a two-stage turbine in the 
Proteus III. 

The turbine wheels arc of heat-re- 
sistant stainless steel; blades are Nim- 
onic 80 in slots with fir-tree sections. 
Wheels on the turbine which drive the 
compressor are cooled by air tapped 
from the compressor. 


Turbine nozzles arc Nimonic SO 
cast in segments. These are attached to 
the turbine casing and carry diaphragms 
and labyrinth seals between each of 
the turbine wheels. 

► Turbine Details— An internal sleeve 
holds the first and second stage tur- 
bine wheels (driving the compressor); 
there arc radial grooves on tire mating 
faces of the wheels. Shaft of the first- 
stage wheel is carried on a thrust ball 
bearing; it is centered by a toothed cou- 
pling connected to the rear end of the 

lie propeller turbine wheels arc 
coupled together in the same manner. 
End support of the turbine shaft is a 
ball bearing in the turbine rear casing. 
Forward of the third stage wheel, the 


Clearly the Best 
way to clean a 
windshield . . . 
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"Everywhere".. 
Produced in Hartford 


rriHE system of distributing a major part of 
J- defense production jobs to subcontractors 
was pioneered by Pratt & Whitney Aircraft— 
leading designer and builder of aircraft engines. 
Ever since its founding in 1925, Pratt & Whitney 
has pursued its basic policy of letting out about 
50% of its work. 

Actually 90% of the 5,280 companies on the 
active Pratt & Whitney subcontractors and 
suppliers list are classed as “small businesses” 
with less than 500 employees each. These com- 
panies are located in 34 states. 

This system of subcontracting has many ad- 
vantages. It allows for faster expansion in peri- 
ods of national emergency and greater flexibility 
of factory operations. Further, it develops a 
basic team of specialists that can substantially 
reduce the cost of certain items of equipment. 
Also by sharing its work, Pratt & Whitney stim- 


ulates industry by providing its subcontractors 
an opportunity of engaging in diversified pro- 
duction. Finally, subcontracting helps maintain 
a balanced labor force by providing steady jobs 
even when civilian production is curbed. 

This year Pratt & Whitney will pay out many 
millions of dollars for the products of its 5,280 
subcontractors and suppliers. Some 200 of these 
Pratt &• Whitney subcontractors have served 
the organization for 26 years or more. Many of 
them, like Pratt & Whitney, have grown tre- 
mendously during the years of working together. 
As Pratt & Whitney’s business increases, so 
does its subcontractors’ business increase, and 
this is true even in normal times. 

Today Pratt & Whitney is producing quanti- 
ties of vitally needed aircraft engines for 
the Armed Forces and bringing the work of 
National Defense to everybody’s door. 
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PROBLEMS OF TOMORROW 

are our business today 1 


Tomorrows and tomorrows— five . . . 
ten . . . twenty years from now— are 
being shaped at Ford today. For the 
Ford Instrument Company continues 
to pioneer the future as it has for the 
past thirty-seven years. 

Recognized as a leader in the field 


of intricate computing devices and 
other nationally important automatic 
equipments, Ford has pioneered in 
the research, development, design 
and manufacture of mechanical, hy- 
draulic, electro-mechanical, and elec- 
tronic instruments and components 


for specialized military and industrial 
applications. 

Today, Ford Instrument Company 
is devoting its design talents to solv- 
ing vital and highly classified prob- 
lems whose solution will help make 
better and safer tomorrows for all. 



FORD INSTRUMENT 
COMPANY 

DIVISION OF THE SPERRY CORPORATION 

31-10 Thomson Ave., Long Island City 1, N. Y. 


turbine shaft goes through the hollow 
core of the compressor turbine shaft. 
Centering of the turbine shaft is by a 
spigot bearing iu the rear end of the 
prop drive shaft. 

A small toothed coupling is inside 
the larger toothed coupling between 
compressor turbine and compressor ro- 
tor. The smaller unit connects the pro- 
peller turbine and the propeller drive 
shaft before the latter passes through 
the compressor rotor. This system of 
coupling allows independent expansion 
of the compressor and turbine sections 
of the engine. 

► Gearing-A compound epicyclic gear 
train reduces the 12,000 max. rpm. of 
the Proteus III through a ratio of 0.0 1 ). 
Power to the sun gear drives four planet 
wheels; their reaction against the outer 
fixed gear rotates the axes of the planet 
wheels around the sun wheel axis. Since 
the planet gear shafts are fixed in bear- 
ings on the flanged base of the pro- 
peller shaft, the rotation of the planet 
wheel axes drives the prop shaft around. 

A torquemeter balances the load on 
the fixed gear and additionally provides 
a measure of engine performance. 

A ball bearing supports the front and 
a roller bearing the rear of the prop 
shaft and plane-cage assembly. 

The reduction gear is fitted with a 
brake which stops windmilling of the 
prop on the ground; this works on the 
high-speed shaft of the driving system. 

► Accessories-Of the Proteus III en- 

gines. the current type is called the 
Proteus 705 and it is to this specific 
engine that the following accessory de- 
scriptions apply. . , 

All engine accessories are located 
around a gear casing which is behind 
the main reduction gear. Starter is on 
the left side and drives the compressor 
through bevel gears, a dog clutch and 
spur gears. 

The compressor-rpm. generator, tuci 
pump, metering pump, scavenge and 
pressure pumps and centrifugal breather 
are all driven from the compressor. 

Propeller-driven accessories get power 
from a spur gear on the rear of the pro- 
peller reduction gear cage, which drives 
a shaft with gear trains for the prop 
control unit. Another shaft drives an 
accessory gearbox through a system of 
bevel gears. 

The prop-synchronizing alternator 
and the torquemeter pumps are also 
driven from the reduction gear train. 

► Oil System— The main oil pump is 
located below the gear casing. Delivery 
pressure is 80 psi. From this pump, oil 
is fed to the metering pump-which 
supplies a measured quantity of oil to 
turbine and compressor bearings-and 
to the torquemeter pump, which raises 
the pressure further before feeding oil 
to the torquemeter cylinders. 

The main oil pump also supplies 
80-psi. oil to the reduction gear and 
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EX-CELL-0 

CORPORATION 


For more than 20 years Ex-Cell-0 has 
been an important parts supplier to the 
aircraft industry. Ex-Cell-O precision, a 
byword in piston-poweredaircraft, has 
continued to play an important role in 
the development of jet power. Today, 
leading manufacturers of turbojet en- 
gines, reciprocating engines and air- 
frames rely on Ex-Cell-O for precision 
parts and sub-assemblies requiring 
unusual accuracy and uniformity of 
dimensions, finish and hardness. 

Since the introduction of jet-powered 
planes Ex-Cell-O has developed 
special machine tools for the volume 
production of compressor parts and 
fuel system parts and sub-assemblies, 
including nozzles. 

Ex-Cell-O's aircraft parts production 
facilities are being used now in coop- 
eration with the defense program. If 
you are working with this program 
too, perhaps Ex-Cell-O can help you. 


eX-CELL-O 


PARTS 







USED BY LEADING AIR LINES, THESE INDICATORS HAVE PROVEN THEIR 
RELIABILITY BY YEARS OF SATISFACTORY SERVICE. 


THERMOCOUPLE TYPE 


All LEWIS thermocouple indicators 
are fully cold-end compensated, mag- 
netically shielded and are available 
for use with iron-constantan, copper- 
constantan or chromel-alumel ther- 
mocouples in all standard ranges for 
the thermocouple material used. A few 
typical ranges are listed below. 


—50 to +300 “C Cy 
(AN 5536-1A or T 
— 50 to +300”C Bo 
0 to + 1000’C Exh 


— 50 to +300°C Cy 
(AN 5536-2A or T 
—50 to 300°C Beai 
0 to + 1000°C Ext 



RESISTANCE TYPE 

Accurate ratiometers, these LEWIS 
indicators are remarkably free of volt- 
age error, have nearly linear scales 
(not crowded at the ends) and are 
magnetically shielded. A few typical 
ranges are given below. Not shown is 
Model 46B, 2 %" single. 

—70 to +150'C AN 5790-6 or AN 5790T6 
0 to +125"C Oil Temp. ... 

— 50 to +50'C Air Temp. 

—70 to + 150°C AN 5795-6 or AN 5795T6 
+30 to +230°F Oil Temp. . . . 

+ 100 to +300 "C Cylinder Temp. 



IS THERMOCOUPLES At 


>E INDICATORS 


THE LEWIS ENGINEERING CO. 

NAUGATUCK, CONNECTICUT 

Manufacturers of Complete Temp.rolore Me «uri«g Systems lor Aircraft 


through a filter to the propeller pitch 
control system. 

Oil from bearings and reduction gear 
is returned to tank by way of the 
scavenge pump and an oil cooler. 

► Fuel System— A Lucas variable dis- 
placement fuel pump supplies the 
burners via the fuel manifold. Altitude 
compensation is handled by the Lucas 
barometric control. 

A conventional throttle unit controls 
the fuel; this changes the quantity of 
flow in the high-pressure supply line to 
the burners. 

Starting the engine uses an elec- 
trically driven fuel pump. This feeds 
fuel at high pressure into the output 
side of the main pump which takes over 
when the engine is up to speed. 

Compressor and air-intake castings of 
light alloy are structural members, and 
so Bristol has eliminated the fabricated 
compressor and turbine mountings. 

The engine is ring-mounted from a 
conventional supporting structure with 
eight pickup points. This ring supports 
the engine through two sheet-metal 
cones which are attached to the com- 
pressor casing. 

Guided Missile 
Training School 

A pioneer guided missile training 
course has been established at Northrop 
Aircraft, Inc. for 90 civilian and mili- 
tary personnel of the U. S. Air Force. 

Northrop technicians have mapped a 
six-month course of study in the theory, 
design, maintenance and repair of the 
guided missiles developed by Northrop 
for the Air Force. A specially prepared 
facility will handle advanced training 
classes in avionics at the company’s 
Hawthorne plant. 

Although all details of the course 
and data on the missile are being with- 
held on the grounds of security, there 
have been various reports that Northrop 
is developing a long-range bombard- 
ment missile. 

Ryan Developing 
Exhaust Gas Cleaner 

New job at Ryan Aeronautical Co., 
San Diego, includes development and 
test of gas converter— de-corroder— to re- 
move contaminants from exhaust gas so 
it can be used for cabin heating, anti- 
icing and other applications. 

Company’s ceramic coatings— already 
used in piston engine exhaust systems— 
are now being applied to jet engine 
components which are being tested bv 
General Electric Co. 

Ryan's development lab has investi- 
gated use of titanium for exhaust system 
shrouds for Piasecki Helicopter Corp. 
rotorcraft. 
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hyster®41® 


for the 

AVIATION 

INDUSTRY 


All jobs are "hurry up’’ jobs in the 
busy aviation industry. The "hustling” 
Hyster 40 can do them faster and better 
— at a lower cost, too. 

This 2 ton capacity lift truck has great 
maneuverability. Equally efficient in 
crowded plants, hangars, terminals or 
fields. Several heights of lift available. 
Free-Iift models. Pneumatic tires. Over- 
head guard protection. Excellent oper- 
ator visibility. Easy to drive — inspect 


for a demon- 


HYSTER COMPANY 







ADEL 



APPROVED 

HYDRAULIC 

EQUIPMENT 


ADEL TYPICAL 3000 AND 1500 

NON-INTERFLOW 4-WAY DISC 
SELECTOR VALVES 
AN6293-4, -6 and -8 


New designs are more 
compact, have low weight, 
longer service life, less 
mamtenance, easy installa- 
tion characteristics plus 
proven operating efficiency. 

Compare this outstanding 
hydraulic equipment with 
any other and see for your- 
self why ADEL units are 
unexcelled for high pressure 

hydraulic applications. 

HYDRAULIC AND PNEU- 
MATIC CONTROL EQUIPMENT 

FUEL SYSTEM EQUIPMENT • 
ENGINE ACCESSORIES • LINE 
SUPPORTS. 

Write for new, descrip- 

detailed 0 information on 
ADEL'S line of Aircraft 
Equipment and facili- 

■noN, 10775 Van Owen St., 
Burbank, Calif. 



ADEL TYPICAL 1500 PSI, 4-WAY POPPET 
TYPE DIRECTIONAL CONTROL VALVES 

AN6210-1 and -2, AN6211-1 
and -2 



ADEL TYPICAL 3000 AND 1500 PSI, 
SHUTTLE VALVES -AN APPROVAL ON 
ALL DASH NUMBER VARIATIONS 

AN6209, AN6217,AN6277 
and AN6278 


ADEL TYPICAL 3000 PSI, ADJUSTABLE, 
POPPET TYPE RELIEF VALVES 

AN6279-4, -6 and -8 



ADEL TYPICAL 1000 TO 2100 PSI 
CRACKING PRESSURE, THERMAL 

AN624SA4 



ADEL^TYPICAl 15C 
AN6247-2 



Britain Shows New 
Plane Parking Device 

A new aircraft parking device made 
in Britain is designed to give high 
maneuverability under the stabilizer or 
fuselage. The unit, intended to lift the 
nose or tail wheel off the ground, is 
made bv Lansing Bagnall, Ltd., Basing- 
stoke, Hants, England. Components 
include a control head, hydraulic lift 
and circular pallet or adapter ring fit- 
ting around the oleo fork. 

Pallet consists of two semi-circular 
light alloy parts which carry brackets 
to fit the fork or wheel spindle of the 
particular plane (several pallets are 
available to fit different wheels). 'Hie 
operator opens the pallet with a quick- 
release catch, raises it to the correct 
height, then closes it, a spring-loaded 
catch locking the two halves. Height 
of pallet from ground allows raising of 
wheel with flat tire. 

Self-lubricated bearings support the 
pallet and the unit can be turned in 
any direction without moving the tail 
(or nose) wheel, so that oleo can be 
locked in fore-and-aft position if neces- 

Lowering and lifting are controlled 
at the handle with pushbuttons. 


Convair Sets Up 
Executive Training 

Company executives will be prepared 
to fill new general office and manufac- 
turing division positions arising from 
expansion, vacancies, and combinations 
of jobs resulting from contractions, un- 
der a new plan inaugurated at Consoli- 
dated Vultee Aircraft Corp. 

Convair’s approach aims to qualify 
its own personnel better for the new 
jobs, boost their current efficiency, and 
help the company put its hands on the 
right man whenever the need for it 
should arise. 

First step in the plan is to inventory 
the executive personnel and review tU 
records, making studies of age distriB- 
tion and various levels and forecasts as 
to future vacancies based on retirement, 
advancement, life expectancy and simi- 
lar factors. 

Second step contemplates an analysis 
of all current executive positions and 
setting up specs and standards of per- 
formance. After this, executive per- 
sonnel and their positions will be com- 
pared and personnel identified, in gen- 
eral, with "target” jobs or areas at which 
they are aiming. 

Training will include, but will not be 
confined to, on-the-job coaching, in- 
plant and inter-plant rotations, in-plant 
training, university study, research and 
correspondence courses. 
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Shell Mold Process Casts Stainless 


Large dividends are seen for process still in infancy, 
but greater interchange of data is necessary. 


By Irving Stone 

Recent progress with the shell mold 
process promises cheaper, better and 
faster production of castings for the 
aviation industry. 

Essentially, the procedure is one in 


which the molten metal is poured into 
thin, bonded sand-and-resin shells in- 
stead of the conventional heavy green 
sand molds. 

Details of the process were first cir- 
culated in this country in May, 1947, 
by the Field Information Agency, 


Technical, U. S. Department of Com- 
merce, in F.I.A.T. Final Report 1168, 
based on data obtained in Gennanv. 
But to date little information has been 
interchanged between foundry men who 
have taken up the process. Of some 
5,800 foundries in this country, only 
about 100 are said to be using this cast- 
ing procedure and only a fraction of 
these are on a production basis. 

► Applied to Stainless— Recently, 
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Cooper Alloy Foundry Co., Hillside, 
N. J., held a press demonstration on 
the shell molding technique and casting 
of stainless steel in shells. Cooper is a 
stainless steel foundry and this 
prompted the company’ to see if it 
couldn’t successfully apply that metal 
to the process. 

It began research front scratch in 
August, 1950, and is now on a produc- 
tion basis with aviation and non-avia- 
tion parts. One of its shell mold cast 
products is a component for a jet engine 
afterburner installation; another proj- 
ect is an engine support fitting, which 
weighs about 38 lb. per casting and 
about 75 lb. with heads and gates. 
Shell mold for this unit is about 30 in. 
square, with about f-in. wall thickness. 
► More To Be Learned-Cooper tech- 
nicians frankly admit they don’t know 
all the answers for casting’stainlcss with 
the shell mold process. But their ex- 
perimental laboratory is carrying on a 
continuing program to ferret out the 
still-unknowns— both on shell making 
and casting techniques. 

As Cooper’s fund of knowledge is 
extended it hopes to promote an ex- 
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NEW WAY TO VACATION! 



FLY FLAGSHIP 
to BOSTON... 
tour NEW ENGLAND 
by CAR! 

AMERICAN AIRLINES and -Renf-o-Cor* 
combine to offer you the finest in travel 

Can you imagine anything more enjoyable than 
traveling by Flagship to Boston - more con- 
venient than having a private car waiting for 
you to drive on arrival at the airport? 

Here's the start of a wonderful vacation, with 
American Airlines acting as your secretary to 
make all reservations and arrangements. Yes, 
now you can choose from a variety of pre- 
arranged New England tours, ranging from 5 
to 10 days, and covering such vacation attrac- 
tions as the Mohawk Trail, the Green Moun- 
tains, the route of Paul Revere, and the House 
of the Seven Gables. 

Consult your local American Airlines ticket 
office or travel agent-and you're on your way! 


AMERICAN 


AIRLINES NC 


(~America‘s Jleading Airline 


35 




change of information in the industry, 
so that duplication of effort will be 
minimized and faster perfection of the 
process and greater benefits can be at- 

► Shells Made-Cooper's shell-making 
technique is largely mechanized. Main 
unit is made by Shcllmold & Machine 
Co., College Point, N. Y., and com- 


bines an oven and dump box. Here is 
the sequence of operations Cooper uses 
for commercial operations: 

First, the pattern plate (each half) is 
heated to about 500F. The oven is 
retracted, the dump box lowered onto 
the pattern, and the louvers opened so 
that the sand-resin mix falls onto the 
pattern and coats it. Pattern and dump 


box are then rolled over as a unit to 
allow excess sand-resin mix to fall back 
into the dump box. With louvers 
closed, the unit is rotated back to nor- 
mal position. The dump box is raised, 
leaving a soft J-in .-thick shell on the 
pattern. The shell is oven-cured for 
about 1 min. at 500F, the oven re- 
tracted and the shell pin-ejected from 
the pattern, then removed from the 
machine. 

► Halves Joined-Adhesivc strips are 
positioned on the flat surface of one 
mold half, the other mold half is laid 
over it and the complete unit placed 
in a spring-loaded closing press, which 
joins the two halves securely. A num- 
ber of these molds arc placed in a pour- 
ing rack and molten stainless steel at 
?,100F is fed into the molds, succes- 
sively, with a hand ladle. 

The shell mold is permeable (you 
can blow smoke through it), allows air 
and gas to escape through the walls 
from the mold cavity. This cuts back 
pressure and gives a dense casting. As 
the casting cools in the mold, it prac- 
tically bums its way through the shell, 
so that removal is simple. 

► Room For Improvement— There's still 
plenty of refinement required in the 
many facets involved. For one thing, 
pattern costs arc high. Because of the 
heat involved, patterns are made of 



H brand new electric beating pad is the 
work of Connecticut Hard Rubber engineers in coop- 
eration with designers at Consolidated Vultee. It is 
suggestive of the new ways of applying heat to many 
parts of a plane operating in high altitudes. 

bedded in a specially developed silicone coated fiber- 
glas with high dielectric strength (in excess of 2500 
volts). This is sandwiched between thin aluminum 
sheets that attach to the door assembly. The material 
is thin and light weight, not over .050“ in thickness. 
It remains flexible and functions at temperatures as 
low as — 100° and up to + 500°F. Normal heat out- 
put at 400°F is 4 watts per square inch. Elements 
can be made with wattage ratings up to 15 watts psi 
operating on voltage up 250 volts AC or DC. 

Other aircraft uses include heaters for air-intake 

lines, in-flight refueling receptacles, camera doors, 
waste lines, actuators. Elements can be fabricated 
into a variety of shapes with single or compound 
curvatures. If you will outline your problem, we will 


THE CONNECTICUT HARD RUBBER CO. 

414 East Street, New Haven, Conn. 

Cohrlastic 

SILICONE FABRICS • AIRCRAFT BARTS • RESEARCH AN0 DEVELOPMENT 
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PLEXIGLAS 

for transparent enclosures 


The canopy on the Grumman Cougar and the 
nose of the Stratoplane Explorer span fifteen 
years during which Plexiglas has been used for 
transparent enclosures on aircraft. 

Through the years, Plexiglas has remained 
aviation’s standard transparent plastic because 
it provides the best balance of properties for 
aircraft glazing — clarity, light weight, form- 
ability, dimensional stability, and weather- 

Rohm & Haas acrylic plastic has kept pace with 


advances in aircraft performance. Many of 
today's high speed, high altitude planes, for 
example, are glazed with Plexiglas II UVA 
(ultra-violet absorbing) . This grade has improved 
resistance to heat, weather and crazing, and 
is being used by many Air Force and Navy con- 
tractors for transparent enclosures on current 
pressurized aircraft. 

For the planes of the future, Rohm & Haas 
laboratories are working to raise the quality of 
transparent plastics to even higher levels. 


" e T "m r #M "' ° 7" R 7r & 7°’ "7rn’h. d | 



ROHM e HAAS 

WASHINGTON SQUARE, PHILADELPHIA 5, PA. 





aluminum alloy (in contrast to wood 
patterns used with sand molds) and 
arc in a class with tool and die work. 
Research is needed here to bring down 
the costs so the process may be used 
bv smaller foundries for comparatively 
short runs. 

Cooper says resin cost is another big 
factor. When the process is adapted 
more widely and the volume of resin 
used increases, cost undoubtedly will 
come down. Cooper’s sand-resin mix 
now consists of 8% phenolformalde- 
hyde, 5% iron oxide, }% wetting agent 
and the balance A.F.A. 160 mesh sand. 

The company is experimenting with 
various resins and additives in varying 
percentages and is considering the use 
of sand pre-coated with resin instead 
of the mixing procedure now employed. 

Parting agent now used between pat- 
tern and mold is a silicone. Previously, 
paraffin was employed, but this proved 
unsatisfactory because it burned off dur- 
ing the process. 

► Mold, Pattern Factors— Mold gates 
(metal lead-in) and heads (internal 
metal reservoirs) have been cut down in 
size, but Cooper is studying ways to 
make them smaller. The 1947 F.I.A.T. 
report contained no data on heading 
and gating. 

Sealing the mold halves with ad- 
hesive strips by hand isn’t the final 
answer. The operation will have to be 
speeded. Cooper also says the spring 
squeeze press for closing the molds 
still requires research for better results. 

Shell molds have a tendency to swell 
on the outside. Study is needed here to 
determine how much this varies from 
pattern to pattern so that some com- 
mon denominator may be established 
to control the condition on a large 
production basis. 

Now, after a mold is ejected from its 
pattern, the latter must be reheated 
before it can be given another coating 
of the sand-resin mix. This reheat time 
runs as high as 4 min. and is considered 
too high a delay for optimum produc- 
tion efficiency. Cooper intends to ex- 
periment with fitting the pattern with 
strip heaters to cut or eliminate the 
reheat time. 

► Advantages-But even though the sur- 
face of shell mold casting has just been 
scratched development-wise, many ad- 
vantages already have been established. 
Cooper says: 

• Greater furnace yield is obtained— 
increased casting potential with the 
melting capacity. This is because the 
amount of scrap that goes into heads, 
gates, risers, etc., is at least 30% less 
than that required for sand molds. 
And there are no rejects because of 
mold shifts— a problem in sand mold 
ing, particularly with small parts. The 
rigid shell halves are perfectly matched 
and so joined that they can’t be dis- 
placed. Less scrap and fewer rejects 
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Ifiis pump works 


standing on its feet 
. ... or on its head 


A “flame-out" is a jet pilot’s Number One worry. Flame-out can occur when 
the pilot goes into a sudden dive, or turns the aircraft topsy-turvy . . . the fuel 
"falls” to the top of the tanks away from the single pumping element of 
conventional pumps, and the engine is starved. 

Thompson Double-End Fuel Booster Pumps are designed specifically to 
maintain uninterrupted fuel flow under pressure from the tank to the engine 
even when the aircraft is inverted or subjected to negative-gravity conditions. 
These pumps are now available in a range of sizes to handle fuel requirements 
up to 3000 gallons/hour flow. The elements at either end assure continuous 
pickup of fuel from either the bottom or the top of the tank sump. 

Pumps of this exclusive Thompson design are in regular service on current 
production aircraft. 

Technical data and information on Thompson Double-End Fuel Booster Pumps 
are contained in Bulletin AD- 1 52. Write on your company letterhead to . . . 

ACCESSORIES DIVISION 

Tompson Products, Inc. 
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The U.S. Navy’s newest and mightiest 



another turboprop 
assignment for PPROPROPS 


Aeroproducts engineers — the same men 
who developed ihe propellers for this giant 
Navy plane — are ready to help you with 
any propeller problem. 


The Navy’s newest turboprop powered 
airplane, the North American XA2J-1 is 
equipped with two Aeroproducts dual rota- 
tion turbine-propellers. This airplane of 
undisclosed range and bomb load capacity 
is one of the Navy's most formidable 
weapons. And again the Navy has selected 
Aeroprops for the largest and most power- 
ful carrier-based aircraft in the world today. 
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Aeroproducts 


AEROPRODUCTS DIVISION • GENERAL MOTORS CORPORATION 


DAYTON, 'OHIO 


mean a saving in critical alloys, a good 
percentage or which is normally lost in 
a remelt process. 

• Pouring with shell molds is faster, too 
-there is less time involved in moving 
from mold to mold with the ladle be- 
cause the shells do not have the bulk 
of sand molds and can be positioned 
closer together, occupying only about 
5 the floor space required by the latter, 

• Casting to closer tolerances is another 
big benefit. This means that less metal 
has to be removed by costly machining 
operations. Also, small parts usually 
arc cast in series in a single shell mold 
and cutoff time savings arc considerable 
because of smaller gates, runners, risers, 
fins and contacts. 

• Better surface finish is obtained, and 
cold shut (metal flaw) is minimized be- 
cause the metal doesn’t chill as rapidly 
in the shells. 

• Cleaner and easier working condi- 
tions are another dividend— there is a 
minimum of dust and the shell mold 
weighs about 1/10 that of the sand 
mold-easier handling. 

• There is a higher productivity with 
shell molds— they arc made automatic- 
ally at much faster rates than the sand 
mold can be turned out and in addition 
can be stored indefinitely until ready 
for use. This promotes versatility in 
the pouring operation. Making of sand 
molds must be synchronized with melt- 
ing of the different alloys because the 
sand tends to dry out— the mold can’t 
be left idle indefinitely. 

Additional dividends will be realized 
as more experience with the process is 
gained. 

Plane Workers Tops 
In California 

The aircraft industry in California 
has jumped into first place as the larg- 
est employer of labor in the state' s 
manufacturing industries, accounting 
for 20% of the total production labor 

By May there were 184,500 aircraft 
wage and salaried employes, according 
to the state industrial relations office— a 
new postwar high. Over the past year 
California's aircraft plants took on more 
than 50,000 workers, over the past two 
years more than 100,000. 

The new total is 54% of the World 
War II peak established in August, 
1943. 



North American’s F-86-D 
Sabrejet is a most formidable 
interceptor in the hands of Air 
Force pilots noted for spring steel 
minds, infinite skill, and ingenu- 
ity. The General Electric jet 
engine gets a big power boost 
through the use of an afterburner. 
The performance and agility 
of this substratosphere fighter 
hinges on the ability of a tiny 
4-pound pump to unfailingly de- 
liver a large volume of fuel under 
extremely high pressure. A Car- 
ter designed pump does this job. 


OTHER CARTER ACHIEVEMENTS 

The Carter trademark is increasingly significant where special-purpose 
fuel valves are demanded. Typical developments are: -fuel pressure limiters 
• fuel tank relief valves • pressure fueling adapters • fuel flow limiters. 


New H in Standard Plant 

Hamilton Standard division, United 
Aircraft Corp, has started production 
at its new 267-acrc Windsor Locks, 
Conn., plant. The division expects to 
be in full operation at its new facilities 
in August following movement from 
E. Hartford. 



THE I. C. CARTER COMPANY 

253 No. Fair Oaks Avenue, Pasadena 1, California 
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PRODUCTION BRIEFING 


► Bendix Aviation Corp., N. Y., has 
established wholly owned subsidiary, 
Bendix do Brazil, Ltda., Sao Paulo, to 
step up its sales and field engineering 
services in Brazil and southern South 
America. Manager of the new setup is 
H. R. (Tom) Sawyer. 

► Grand Central Aircraft Corp., Tucson, 
Ariz., is putting $1.4 million in improve- 
ments into its Tucson Municipal Airport 
base. A runway is being extended to 


12,000 ft. to handle B-47 to be modified 
by Grand Central. 

► Kaiser-Frazier Corp., Willow Run, 
Mich., has set up separate aviation and 
auto divisions, with T. A. Bedford in 
charge of all aviation engine and auto- 
motive projects and S. A. Girard head- 
ing the airplane and airframe divisions. 

► Hydro-Aire, Inc., will have its new 
Burbank plant in operation by Sept. 1, 
increasing its production area by 400% . 

► Dcjur-Amsco Corp., L. I, N. Y., pre- 
cision instruments maker, has appointed 


SPECIAL COATED FABRIC 

DIAPH RAGMS 

FOR AIRCRAFT CONTROLS 



VULCAN 


Engineered to Precise 
and Exacting Applications 


coaced fabrics of special properties, VULCAN has the knowledge, skill and facilities 
for solving the problem. 

Leading airframe and equipment manufacturers choose VULCAN diaphragms and 
fabrics for such applications as 



end vorious 

• Hydraulic and Pneumatic Control Mechanisms 


Available in a wide range of specifications as to base fabric, gauge and properties of 
coatings. Highly resistant to gasoline, oils, aromatics, alcohols, butane, propane and 
solvents . . . high heat and cold resistance. 



VULCAN jQ*- RUBBER 

PRODUCTS, INCORPORATED 

58th Street and First Avenue • Brooklyn SO. N. Y. 

Pacific Coast Representative: Gordon Z. Greene Co., 2}}5 E. 8th St., Los Angeles 21, Calif. 


these new manufacturer's representa- 
tives: Irwin I. Aaron & Associates, Mil- 
waukee, Wis.; R. C. Dudek, Beverly 
Hills, Calif.; William E. Burgoync, 
Chicago; E. L. Berman Co., San Fran- 
cisco; Moury E. Bettis Co., Kansas City, 
Mo.; W. Henry Cordray, Philadelphia. 

► Lunn Laminates, Inc., Huntington, 
L. I., N. Y., is offering research and de- 
velopment services in the use of re- 
inforced plastics as substitutes for hard- 
to-get materials. Specialized reinforced 
plastics products maker has backlog ex- 
ceeding $1 million. 

► Luscombe Airplane Corp. has started 
second phase of 5450,000 improvement 
program at its Garland, Tex., factory, 
designed to increase available floor space 
by 80%. Completion is expected by 
Sept. 1. 

► MinneapoIis-IIoneywell Corp.’s Aero- 
nautical division, Minneapolis, Minn., 
has established a new hydraulics testing 
laboratory, particularly designed to carry 
out a servo miniaturization program. 

► Lockheed Aircraft Corp. plans to 
move all final assembly lines for F-94 
all-weather jet fighters from Burbank 
plant B-l to a new $1. 5-million factory 
at the proposed Palmdale, Calif., jet 
center. Production at Palmdale is ex- 
pected to begin about March, 1955, 
with approximately S50 employes. In- 
dications are that T-55 jet trainer final 
assembly will be transferred from Van 
Nuys to Palmdale by the end of next 


► Ryan Aeronautical Co., San Diego, 
has received a contract for missile mo- 
tor components to the design of Aero- 
jet Engineering Corp. Ryan has been 
awarded new orders for exhaust svstems 
totaling more than S4 million, with a 
major portion being for the Douglas 
C-124 Clobcmastcr. 'lire firm’s deliv- 
eries currently are running more than 
52. 5 million monthly. 

Midwest AF Orders 
Top $3 Billion 

Midwestern prime contractors now 
hold more than S5 billion in USAF 
orders. The values of Air Force con- 
tracts in the eleven-state Midcentral Air 
Procurement District have nearly 
doubled in the past year and are now at 
a peak since World War II. 

Tire District comptroller is paying 
out more than $50 million monthly for 
completed goods. More than two-thirds 
of the contracts held in this district arc 
in the hands of firms employing fewer 
than 500 people, with more than 50% 
of the dollar values going to such com- 
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in Stainless Steel 
Bellows Assemblies 


You can count on getting exactly the kind 
of stainless steel bellows assemblies you 
require— at a savings— from Fulton Sylphon 
or Bridgeport Thermostat. For we design and 
engineer them to your specifications— to do 
specific jobs. For example— for thermostatic 
devices . . . flexible connectors . . . expansion 
joints . . . pressure controls . . . hydraulic 
mechanisms and other uses. 

And, your savings begin the moment you let 


us take over the job for you. Our half-a-century 
of experience in this specialized field can help 
solve knotty problems for you quickly and 
efficiently. Our skilled personnel and ample 
facilities can relieve you of all production prob- 
lems and worries. Find out how you can cut 
your production costs— with our help on your 
stainless steel (or other metal) bellows assem- 
blies requirements. Write for complete infor- 
mation. Ask for idea-packed Catalog NA-1200. 


F U LTO N 
SYLPHON 



BRIDGEPORT 

THERMOSTAT 




CONTROLS • BELLOWS ASSEMBLIES ■ BELLOW w 




It's easier to meet aircraft production schedules 
when plants are equipped with knapp equipment. 

From long experience, Knapp engineers have 
learned how to design- heat treating furnaces that 
meet every requirement of the Armed Forces . . . 
and to meet these requirements with an eye toward 

That's why every Knapp furnace is "engineered 
for economy"— the economy that spells the differ- 
ence between profit and loss on difficult defense 
contract assignments. 
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Emergency Vyalk-Around Breathing Equipment is 



MILITARY AIRCRAFT MANUFACTURERS 

MILITARY AIRCRAFT RECONDITIONING CONTRACTORS 




portable. Automatic Diluter 
Demand Oxygen Walk - Around 
Equipment, standard on U.S.A.F. 
bombers, cargo and personnel 
carriers is again in production 
and available to military Aircraft 
Manufacturers. 

Technical Description: U.S.A.F. Type A-l 
/ Cylinder and Regulator Assembly consists of: 
U.S.A.F. Type A-l 5 Low Pressure Diluter Demand 
Oxygen Regulator. (Designed and produced by 
Scott. Automatically mixes air and oxygen, supply- 
ing correct air-oxygen ratio for all altitudes up to 
34,000 feet.) AND . . U.S.A.F. Type A-6 low Pressure 
table Oxygen Cylinder. 


OTHER SCOTT OXYGEN BREATHING EQUIPMENT 


PORTABLE (Constant 
Flow) OXYGEN EQUIPMENT 



SCOTT AVIATION COUP. 


5 ERIE STREET, LANCASTER, N Y 


USAF CONTRACTS 

There's an ' > J 

branch nj^ a r you... 

Following is a list of recent USAF 
contracts announced by Air Materiel 
Command. 

Eastman Kodak Co.. Stl^State St.^Roch- 

Fnlrrhlld Alrrrn ft rtlv., Fairchild Engine 
& Airplane Corp., Hagerstown, Md., spare 
parts, S120.000. 

Binghamton, N. Y., photographic film, 
General Electric Co.. Schenectady, spare 
^ General Electric Co.. Electronics Park. 
Ave„ Dayton, miscellaneous electric items. 

Hammond Mtg. Corp., 3600 E. Foothill 
Bird., Pasadena. Calif., stand assembly, 767 
etjWUI 5. k d ^ M c c g p 

I.ewis Eng. t;o.. 339 Church St.. Naugn- 
tuck.^Conn,, temperature Indicator, 1.049 

.Maryland Wiping’ 5 Cloth*” Cm.^'^SlO 

Philadelphia, * fo™mers, C MS.Illl .* Rn *° S '" 

Nrw Departure die.. General Motors Corp.. 
Br Vor!'h C °Am J?" b0arlngS ' * 25 -*84. 

Angeles International Airport. Los Angeles, 
training program, 8208,866. 

Ohio Chemical A- Surgical Equip.. 1400 
East Washington Ave„ Madison, Wis„ mask, 

Keliunre Vnrnl.h Cm^Slsvnief ? Ky.i 
ethylene glycol, J94.114. 

Kepubllo Aviation Corp., Farmlngdalo, 

I ’lvT ' ^ rder from Air 

Associates Compre- 

RRJi hensive inventories 

Vi l of “ ore th . an 25 '°°° 

UJ * .ArL different items. Modern 

1 warehousing techniques 

ytH| assure prompt delivery; 

make buying easier, too. 
L3W-. Manufacturers, airlines and 

rgi iflvM operators everywhere rely 

■ YiV on ^ e ' r convenientl y located 

^ Air Associates Branch. 

J\ \\/ /Tli Since 1926 Air Associates has 

rJ ' S been developing distribution 

rS flL \ "know-how” that will save you 

M ' ■ 1 time and mone y- Use your Air 

Associates branch as your one 
, ,mW|A source for all aviation supplies. 

f| C 

Sponge Rubber Producta Co., cushioning 
m sta r ndard°sieel W k" * 3I) ' 60 °- 
KorthKansas city, Mo..'spare parts, 63 ca" 

Anaheim, Calif., absorber, ^otrt^englne! 
^ Suiilieam Corp.. Chicago, electric tuchom- 
Technical Materiel' Corp.. Mamaroneck 
N 'T«tU° U p ln d UnltS ' Sa0< ' 15S - 

aP Thim '.on* l p™a«t ,l " S i ,41,190 ' 

Avo., Cleveland, pump 'assemblies. 135,275. 

SERVING THE NATION in aviation 

^ ^ C ”' CAGO * DAUAS • TETERBORO • GLENDALE • MIAMI 
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* virtually every 
A-N number in 
hardware and 
fittings , 


manufacturers. 


Dumont savesyou production delay ; 
because of rigid inspection and 
iheduiing that conform to your 
'tract requirements. 


DUMONT A VfATtON 
ASSOCIATES 


WUX-Long Beach or Teletype LI 
ENGLEWOOD, N.J, Englewood i 
WUX or TWX 597 
KANSAS C/rye. MO, . Victor 491 





AVIONICS 


Rusco Seat Belts 
Put Safety First... 


Consider these 6 outstanding 
Features of Tog-L-Lok Seat Belts 

1. Instant, position action ... to look 


5, Foolproof plastii 


light planes. Other Ru. 


•d “Standard” 

supply 



Can Stop Production 

SCHEDULE YOUR ORDERS 


AN HARDWARE 

SOURCE-INSPECTED 
BONDED STOCK 


WHOLESALE DISTRIBUTORS FOR 
LEADING MANUFACTURERS 


STANDARD 

JgjpPMDllCTS, INC. 


New AF Gyro Gets Avionics Assist 

Greatly improved accuracy claimed for Lear artificial 
horizon; gyros are remotely positioned from indicator. 


By Philip Klass 

Grand Rapids, Mich.— The pilot’s 
pitch and bank indicator, originally a 
simple air-driven gyro, later a motor- 
driven gvro, is now a full-fledged 
avionics device complete with vacuum 
tubes and servos. Lear Inc. is producing 
the extremely accurate 16-lb. artificial 
horizon for ' use on USAF's B-47s, 
B-36s, F-89s, and F-86Ds. 

In flight the 5-in.-diameter horizon 
indicator behaves as if it contained a 
gyro, but it doesn’t. The gyro element 
is located in a remote control unit 
(for better accuracy), and transmits air- 
plane attitude information electrically 
to the panel indicator. 

In return for its increased weight and 
complexity, the USAF is getting a 
universal non-tumbling horizon gyro 

• Much improved accuracy (within 
1/10 deg. of apparent vertical in level 
flight). 

• Greatly reduced “turn errors.” 

• Amplified pitch scale near the hori- 
zontal. 

• Combined bar- and sphere-type 
horizon presentation. 

► Gyro Element— Heart of the system 
is the vertical gyro which is gimbalcd 
(supported) for unlimited gyro free- 
dom about the roll axis and with special 
stops set at ± 85-dcg. pitch angle. 
If the plane maneuvers beyond 85 deg. 
in pitch— for example a loop— the gyro 
hits the stops, causing it to do a con- 
trolled “flip-flop” about the roll axis, 
which realigns the gyro to the correct 
attitude. 

Certain types of simultaneous rolling- 
looping maneuvers can result in a 
small attitude error (up to 7 deg.) on 
completion of the maneuver. However, 
this error is quickly washed out by the 
erecting system. 

The gvro motor operates at approxi- 
mately 24,000 rpm. (less motor slip) 
and lias an angular momentum of al- 
most 3,000,000 gr. cm. sec. 5 . It is 
basicallv the same as the USAF’s F-5 
autopilot vertical gyro. This permits 
manufacturing economics and eases 
military' supply problems. 

► Gyro Erection— Vertical gyros require 
an erection system to prevent the gyro 
spin axis from "drifting." Lear uses 
a small erection switch attached to the 
gyro element to sense when the gyro 
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FLIGHT PERFORMANCE 


The F-5 AUTOPILOT, developed by LEAR, 
‘Incorporated in cooperation with the USAF, was 
selected for its proven flight performance in highly 
maneuverable jet aircraft It provides rapid 
automatic response to aircraft attitude disturbances, 
tight control -with deadbeat damping at all flight 
conditions of altitude and airspeed, and smooth, swift 
command performance. 


LEAR 


THE FIRST FULL-MANEUVERING AUTOPILOT produced in 
quantity FOR JET FIGHTER APPLICATION, THE LEAR 
F-5 AUTOPILOT is considerably lighter in weight than its 
predecessors. It incorporates coordinated turn and 
pitch maneuvering with attitude angles up to 60 degrees. 
Addition of the Lear Automatic Approach Coupler permits 
automatic approach to landing fields on 1LS beams, and 
provides for automatic altitude control. 


TACTICAL MANEUVERS and accelerated service tesfsby 
Air Force test pilots under varying flight and weather 
conditions established the LEAR F-5 Autopilot as an effective 
"third arm” for the busy jet fighter pilot. 



Pressure Fueling Experts* to Solve Yo ur Co upling Problems... 

Specify (i fFi) Pipe Connectors 



spin axis tries to depart from the ver- 
tical. It functions somewhat like two 
carpenter’s levels set at right angles to 

The erection switch is a small circular 
capsule whose slightly curved base con- 
tains a center metal contact and whose 
top plate has four metal contacts dis- 
placed 90 deg. from each other around 
the outer edge. The capsule is filled, 
but not completely, with a special Lear- 
developed electrolytic liquid which will 
pass current from the base contact to 
the four top-plate contacts. 

The erection switch is mounted to 
the underside of the gyro so that two of 
its outer contacts are aligned with the 
roll axis; the other two with the pitch 
axis. If the gyro spin axis is truly ver- 
tical (aligned with the apparent direc- 
tion of gravity), the switch will be 
level. A voltage applied to the center 
contact will then cause equal currents 
to flow from each of the two pitch con- 
tacts; also from each of the two roll 
contacts. 

If, however, the gyro is tipped 
slightly, say about its pitch axis, the 
electrolytic solution flows into the low 
side of the switch (as in a carpenter's 
level). This increases the current flow- 
ing from one pitch axis contact and 
reduces the current flowing from the 

► Erection Motors— Each axis of the 
gyro has a 2-phase a.c. torque motor 
used to return the gyro axis to the 
vertical should it start to drift. Be- 
cause of the cross-control gyro pre- 
cession characteristics, the pitch axis 
torque motor actually applies torque 
about the roll axis to shift the gyro’s 
pitch axis, and similarly for roTl-axis 
movement. 

When equal currents flow from each 
of the two pitch (or roll) contacts in 
the erection switch, the erection motor 
develops no torque. Should the gyro 
axis depart slightly from the vertical, 
the unbalance in erection switch cur- 
rents causes the appropriate erection 
motor to apply a torque in the proper 
direction to return the axis to vertical. 

An electrolytic-type erection switch 
(also used in the Sperry A-12 vertical 
gyro) can handle sufficiently large cur- 
rents to operate the erection motors 
directly. This eliminates the need for 
an intermediate stage of electronic am- 
plification. 

In concept, the erection switch is a 
simple device. But it has given Lear 
many headaches. One big problem was 
to find an electrolytic solution which 
could handle relatively large currents 
(65 ma.) without breaking down or 
deteriorating with age. Lear savs that 
2,000-hr. life tests on its present pro- 
duction switches have not disclosed any 
aging effects. 

► Reducing Tum Errors-When an air- 
plane goes into a tum, centrifugal force 



acts upon the erection switch liquid (or 
other gravity sensing element) to create 
a “false vertical.” Unless the roll-axis 
erection is cut off, the erecting motors 
will try to align the gyro spin axis to 
this false vertical position, creating an 
error in attitude indication. 

Most previously used panel-mounted 
horizon gyros were not designed to cut 
off roll axis erection during turns. As 
a result they gave large “turn errors,” 
particularly when used in highspeed air- 
craft. Lear has hit upon a rather 
ingenious solution to this problem. 

When the airplane’s rate of turn 
exceeds 40 deg./min., the roll axis 
erection motor is cut free of the roll 
axis contacts in the erection switch and 
is connected (in parallel with the pitch 
erection motor) across the pitch axis 
contacts of the erection switch. 

Here’s why Lear erects the gyro’s roll 
axis to the pitch axis reference instead 
of merely cutting off roll erection dur- 
ing the turn. When an airplane turns, 
it in effect rotates about the spin axis 
of its vertical gyro. Thus any gyro tilt 
which existed in the roll axis will appear 
as a pitch axis tilt at the completion 
of a 90 degree tum. 

When a plane goes into a turn, the 
gyro roll axis may be tilted slightly off 
vertical before the erection is cut off 
(or switched over to pitch). If the 
turn happens to be a 90-deg. tum, 
this tilt will end up as a pitch axis tilt 
and must be taken out by the pitch 
election system after the tum is com- 
pleted. Why not, Lear reasons, im- 
mediately connect the roll axis erection 
motor to the pitch axis of the erection 
switch? And if the maneuver happens 
to be a 180- or 360-deg. tum, the 
gyro is no worse off than if roll axis 
erection had simply been cut off. 

Hard to Measure— How large are 
the tarn etfot* in the new Lear de- 
vice? As gyro accuracies go up, it 
gets more difficult to obtain a quant- 
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CAST- IN STRENGTH 


PRECISION CONSTRUCTION 


Offer A|l These 
Advantages 


The outer casing, stationary vanes, and the inner 
casing are a single casting to provide maximum 
resistance to shock, and to prevent strain.uader 
working conditions. 

LIGHT we/GHr 

These fans are not only compact in design, but are 
available in either aluminum or magnesium to 
reduce overall weight to a minimum. 

VANEAXIAL OESI6N 

Stationary vanes provide an equal pressure and 
velocity distribution at all points across the fan outlet, 
thus producing an air flow pattern substantially free 
from turbulence. 

AERODYNAMIC ENGINEERING 

Both the blades and stationary vanes of Joy blowers 
employ aerodynamically-efficient airfoil shapes, to in- 
sure the most favorable electric-to-air power ratio. 


The squared-off blade-tips clear the casing by only 
a few thousandths of an inch to minimize tip loss, a 
common cause of fan inefficiency, and to reduce noise. 

COMPLETE LINE 

Joy offers a wide selection of standard single or 
two-stage aircraft fans, as well as custom-designed 
types, for all ventilating, heating or cooling problems 
on military and commercial planes. Optional features 
include straight or flared inlets, beaded or flanged 
connections, radio noise-filters, anodization, and 
cooled motors where required. 

UNMATCHED EXPERIENCE 

Joy is the world’s largest manufacturer of vaneaxial 
fans and blowers. Fans for all purposes, ranging from 
1/25 H.P. to 3000 H.P. and up, with fixed, adjustable, 
or controllable blade pitch, constitute the unequalled 
background of JOY engineering experience. 

Write for Bulletin, or 

100 Years of Engineering Leadership 



JOY MANUFACTURING COMPANY 

GENERAL OFFICES: HENRY W. OLIVER BUILDING ■ PITTSBURGH 22, PA. ^ 

IN CANADA: JOY MANUFACTURING COMPANY (CANADA) LIMITED, GALT, ONTARIO 
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Forged 

Aluminum 

Fittings 


■ Resistoflex hose assemblies with forged aluminum fittings 
contribute substantial advantages to the "piping” design of the 
Wright J- 


Resistoflex swivel nut and flange elbows, for instance, take 
up less space and eliminate need for adapters. Machined from 
forgings, they offer extra resistance to fatigue and therefore to 
leakage. True internal bends and smooth in- r 
terior finish afford full flow. L^urgy 

Specifications and helpful data are given in 'Ji 

the Resistoflex Aircraft Catalog. Don’t fail to 5 
get your copy - write us. / / 


RESISTOFLEX 

CORPORATION 


Belleville 9, New Jersey 

NEED TEFLON s «r KEL-F6 wllli optimum properties? Then »k ui also lor bulletin on "FLUOMFLEI" producli 


itative answer to this question. Only 
flight tests provide a conclusive answer. 
But what vertical reference can be used 
to check a new horizon indicator which 
is designed to be more accurate than 
previous vertical references? 

This explains why Lear doesn’t yet 
have quantitative answers. 

Project engineer L. E. Curriston says 
the new device cuts turn errors to 
“about i those obtained with previous 
panel-mounted gyros.” 

Lear uses a small "cheap and dirty” 
rate gyro to sense when the airplane’s 
rate of tum reaches the 40 deg./min. 
switchover point and to energize the 
switchover relay. The gyro is hermetic- 
ally sealed and has a small dashpot to 
provide damping. 

Electric signals proportional to the 
vertical gyro’s pitch and/or bank angle 
are generated in two "Learsyns” (syn- 
chros), one for each function. 

► Horizon Indicator— The pilot's panel 
indicator, called the Type B-l, snows 
the trend back to large (5-in.) dials 
from the recent 3-in.-dia. horizon indi- 
cators. The horizon bar is positioned 
in pitch and rotated in bank by two 
small 2-phase a.c. servo motors, one 
for each function. The two servo am- 
plifiers which power the motors are 
located in the same control unit which 
houses both the vertical and the rate 
gyros. 

In order to provide greater sensitivity 
of the pitch indication near the hori- 
zontal, the horizon bar is positioned 
through cams to give an amplified 
movement near level flight attitude. 
The bar movement has about six times 
the sensitivity near the horizon that it 
has at 60 deg. pitch angle, the limit of 
its movement. 

The pitch and bank servo motors also 
drive a black sphere behind the horizon 
bar in a direction opposite to the bar 
movement. However, because the 

3 There has no grid markings below 60 
eg. pitch angle, the pilot doesn't 
notice its movement until the horizon 
bar reaches the 60-deg. pitch angle 
limit of its travel. When the pilot 
maneuvers above or below 60 deg. in 
pitch, bullseve markings on the moving 
sphere catch his eye and serve as his 
pitch reference. 

A trim knob on the horizon indicator 
is used to "zero” the pitch indication 
to the plane's particular level-flight 
attitude. The knob biases the servo 
system to deflect the horizon bar and 
sphere instead of moving the reference 
liar as done on conventional horizon 
indicators. 

► Servo Systcms-Two identical three- 
tube servo amplifiers are used to posi- 
tion the panel horizon indicator. Each 
is built on a plug-in chassis and uses a 
12AX7. 12AU7 and 5814 tube. A 
267.5W rectifier and OA2 regulator 
power the amplifiers. Each servo motor 
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in the indicator drives a small tachom- 
eter generator to provide rate stabilizing 
signals. 

Under steady-state conditions, Lear 
says the panel indicator will duplicate 
gy ro pitch and bank angles within one 
degree. Equally important is the sys- 
tem’s dynamic performance when the 
plane is maneuvering. For airplane 
maneuvers up to 200 deg./sec., Lear 
says dynamic error won't exceed i deg. 
(in addition to static error). 

In demonstrations made to the 
writer, the horizon indicator appeared 
to be extremely responsive and stable 
in operation. 

► Automatic Startup— The new Lear 
system starts up when ship’s a.c. and 
d.c. power conics on, and automatically 
ciects the vertical gyro at rates up to 
170 deg./min. A thermal time-delay 
relay allows two minutes for the gvro 
motor to come up to speed and for 
the gyro to erect. At the end of this 
interval, the gyro erecting rate is 
changed automatically to its normal 
operating value of 3-6 deg./min. and 
the indicator servo systems are made 
operative. 

► Versatility— The Type B-l indica- 
tor operates with conventional gvro 
"sense,” i.e. when the horizon bar 
and pointer tin to the right, the con- 
trol stick should be moved to the right 
to level the plane. However, there arc 
reports that the Russians are using 
flight instruments with "reverse sense,” 
which some observers feel is a more 
natural indication for new pilot- 

If Air Force studies prove that 
"reverse sense" indication is desirable, 
the B-l indicator could be easily 
changed by merely swapping several 

The Air Force has not required Lear 
to design the control unit to operate 
more than one panel indicator. For 
bomber and transports, where dual 
installations are used, the Air Force 
may be overlooking a good bet. Failure 
of one of the two control units would 
then not disable its panel indicator 



'•you're loo late, Par 


Double Barrel Advertising 

Advertising men agree— to do a complete advertising job you 
need the double effect of both Display Advertising and Direct 
Mail. 

Display Advertising keeps your name before the public and 
builds prestige. 

Direct Mail supplements your display advertising. It pin- 
points your message right to the executive you want to reach 
— the person who buys or influences the purchases. 

More and more companies are constantly increasing their 
use of Direct Mail because it does a job that no other form of 
advertising will do. 

McGraw-Hill has a special Direct Mail Service that permits 
the use of McGraw-Hill lists for mailings. Our names give 
complete coverage in all the industries served by McGraw-Hill 
publications — gives your message the undivided personal at- 
tention of the topnotch executives in the industrial firms. They 
put you in direct touch with the men who make policy decisions. 

Some people have a wrong conception of Direct Mail. 
There's no hocus-pocus to it — there's no secret formula — nor is 
there need for an extensive department to plan and execute 
your mailing program. You don’t even need your own mail- 
ing lists. 

Probably no other organization is as well equipped as 
McGraw-Hill to solve the complicated problem of list main- 
tenance in industrial personnel. Our lists are compiled from 
exclusive sources, based on hundreds of thousands of mail 
questionnaires and the reports of a nationwide field staff, and 
are maintained on a twenty-four hour basis. 

In view of present day 
difficulties in maintaining 
your own mailing lists, this 
efficient personalized ser- 
vice is particularly impor- 
tant in securing the com- 
prehensive market coverage 
you need and want. 

Ask for more detailed in- 
formation today. You’ll be 
surprised at the low over- 
all cost and the tested ef- 
fectiveness of these hand- 
picked selections. 

McGRAW-HILL PUBLISHING CO., INC. 

330 WEST 42nd STREET, NEW YORK 36, N. Y. 
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• EXPERIENCED FLIGHT TEST 

INSTRUMENTATION ENGINEERS 

• FLIGHT TEST ENGINEERS 

• FLIGHT TEST ANALYSTS 

Dealing with 

• GUIDED MISSILES 

• AIRPLANE SYSTEMS 

• AUTOPILOTS 

The Missile and Control Equip- 
ment Laboratory of North American 
Aviation has openings in its Bight 
test organization to handle flight 
testing of guided missiles and elec- 
tronic control systems. 

Excellent opportunities are of- 
fered for experienced engineers and 
analysts with airplane and guided 
missile flight test and flight test in- 


Outstanding opportunities are 
available on a long-range develop- 
ment program on basic guided mis- 
sile work. 

• SALARIES COMMENSURATE WITH 

TRAINING AND EXPERIENCE 

• EXCELLENT WORKING CONDITIONS 

• FINEST FACILITIES 
AND EQUIPMENT 


Write now. 

Give complete resume of education, 
background and experience. 

NORTH AMERICAN 
AVIATION, INC. 

Engineering Personnel Department 
Missile and Control Equipment 
Laboratory 

12214 LAKEWOOD BLVD. 
DOWNEY, CALIFORNIA 



Tape Resistor 
Improved by NBS 

A new version of the tape-resistor 
which National Bureau of Standards 
developed in 1951 (Aviation Week 
J uly 2, 1951, p. 30) for miniaturized 
avionics equipment now requires no 
heat-curing after being wired into the 

Tire NBS resistor consists of a i-in.- 
wide asbestos paper tape i-in.-long with 
a resistive coating on one side and an 
adhesive coating on the other. The tape 
resistor was originally designed to be 


pressed into place between two metallic 
terminals in a miniaturized electronic 

Complications developed because the 
tape resistor then had to be heat-cured 
at a temperature of 300C to bond it in 
place. Many other components in the 
chassis couldn’t withstand such high 
temperatures. 

The NBS solution is to make resistor 
"sandwiches” by pressing uncured re- 
sistor tape against both sides of a suit- 
able wire or metal ribbon which pro- 
vides “leads" for the resistor. These 
units are then given the heat cure to 
bond the tape to the lead wire or rib- 
bon. Afterward, the resistor leads 
may be soldered or spot-welded in the 
circuit. 

One remaining problem is that of 
heat dissipation of the tape-resistor’s 
rated i watt at its design temperature 
of 200C, when supported in air by its 
leads. NBS is working out resistor 
derating curves because of this present 
shortcoming. 

Australian VAR Range 

( McGraw-Hill World News ) 

Melbourne-A 30-station, $2. 5-mil- 
lion visual-aural radio range is getting 
the finishing touches from the Austral- 
ian Civil Aviation Dept, prior to opera- 
tion, which is expected at an early date. 
Technicians now are concentrating on 
the marker beacon system allowing the 
VAR to be used also for instrument 
landings. 



FLYING LOAlM L iMLAllUPo LAB 


it portions of airplane fuselage or empen- 
nage to serve as a VHP antenna. Note the 
black dielectric band on the vertical stabi- 
lizer (arrow) which electrically isolates the 
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Here is 
North Americ; 
Challenge 
To You 


North American Extras— 



ing organization • Complete 


ys a yea: 


. Fin- 


. . • Excclli 

insurance including family plan • Sick 
leave lime off • Transportation and 
moving allowances • Employees Credit 
Union • Educational refund program 

• Low-cost group health (including 
family) and accident and life insurance 

• A company 24 years young. 


Stress Engineers 
Aircraft Designers and Draftsmen 
Specialists in all fields of 
aircraft engineering 


NORTH AMERICAN 
AVIATION, INC. 



Mag Modulator 
For Servo Systems 

A small magnetic modulator designed 


+ 100C. The unit is hermetically sealed 
to MIL-T-27 requirements, and is said 
to have an operating life of more than 
10,000 hr. 

General Magnetics says that zero 
stand-off error due to hysteresis will not 
exceed 0.8 microamps for a d.c. signal 
excursion of ±50 microamps. Input re- 
sistance is 2,000 ohms; output imped- 
ance is 10,000 ohms. Output signal vol- 
tage is 0.9 volt for a 40 microamps 
input signal. Harmonic distortion is 
less than 10% for outputs above 0.1 v., 
according to the manufacturer of the 
modulator. 

General Magnetics, Inc., 135 Bloom- 
field Ave., Bloomfield, N. J. 



RECORDS TESTS 

borne use to record test pilot’s instantaneous 
on-the-spot reactions is manufactured by 
Wirck Electronics Ltd. (Aviation Week, 
May 21, 1951, p. 65). Recorder weighs 94 
lb. and requires only 1 amp. at 28 v. Unit 
has 60-min. recording time and frequency 
response of 30-3,000 cps 


, - - * — - 

ATTENTION! 

ENGINE MEGS. 



BRILES ARE GEARED 
FOR PRODUCTION 

Know how! plus Specialization, 
plus up to the Minute Equipment. 
Our plant is DEVOTED ENTIRELY 
to the production of Aircraft ond 
Guided Missile Fasteners, which 
is your assurance of precision 
parts, and prompt delivery. 

We manufacture Phillips Head . . . 
Internal and External Head Bolts, 
to A.N.and N.A.S. specifications. 

SPECIALS 

We are also equipped to make spe- 


Our engine 
without cha 
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New Greer Pneumatic Test Stand 


Designed to fully test all accessories used in aircraft 
pneumatic systems under simulated flight conditions 


Manufacturers of aircraft incorporating 
pneumatic systems in aircraft design 
will find Creer's pneumatic accessories 
test stand invaluable in checking such 
systems for safe, dependable and eco- 
nomical performance. 

This new machine fully tests, under 
conditions far more severe than met 
in actual flight, pressure regulators, 
switches and relief valves; brake and 
check valves; air compressors and stor- 
age bottles, etc., in accordance with 
manufacturer’s specifications. It is 
equipped with the latest vacuum and 
pressure equipment to handle vacuums 
up to 29" hg ABS and 9 CFM, pres- 
sures to 6,000 psi and flows to 56 CFM. 

Available in two models: the first 
incorporates air booster cylinders util- 
izing shop air and has a maximum op- 
erating pressure of 5,000 psi; the other 
model is equipped with intercoolers 
and aftercooler, a moisture eliminator 
and dehumidifier with a maximum op- 


erating pres 


•e of 6,00 




both models. 

This aircraft pneumatic accessories 
tester becomes part of Greer’s standard 
line of test equipment designed to serv- 
ice all systems and components of all 
aircraft regardless of place, conditions 
or operator. Greer also maintains a 
fully-staffed service department of 
expert technicians to keep your equip- 
ment up-to-date and in perfect run- 
ning-order at all times. 

A staff of creative engineers is 
always available to discuss out-of- 
ordinary test requirements at your con- 
venience. There is no cost or obligation 
for this service. Write or call for your 
1 free copy of a new i 
prehensive brochure 
ering Creer’s complete 



Greer Hydraulics Inc. • 454 Eighteenth St., Brooklyn 15, N. Y. 


WHAT'S NEW 


New Books 

Air Transportation Management— Its 
Practices and Policies, by Joseph L. 
Nicholson, 446 pages including index, 
numerous charts and tables. Published 
by John Wiley & Sons, Inc., 440 Fourth 
Ave., New York 16, N. Y., price $6.50. 

The phenomenal growth of the air- 
line industry, passenger and freight, in 
the post-World War II days has at- 
tracted the serious attention of a num- 
ber of analysts and resulted in appear- 
ance of numerous studies of the devel- 
opment and potentialities of this 
winged transportation media. 

Air Transportation Management is 
one of the better analyses that have 
been published. Author Nicholson ap- 
parently has left little undone in dig- 
ging out his material and thus enriched 
the documentation available concerning 
the progress of the carriers. Interesting 
is the inclusion of several viewpoints in 
several important cases, which is valu- 
able in allowing the reader to get a 
rounded-out view of what transpired. 

The role played by the government 
in shaping the destinies of the carriers, 
and its policies regards growth of feed- 
ers and nonskeds is also discussed. 

Not only is there objective reporting 
but some sober analysis. The author’s 
close relation with the industry goes 
back to 1925, and he has worked for a 
number of top carriers. This back- 
ground has given him a real apprecia- 
tion of the workings and problems the 
airlines encounter. 

The book will probably have special 
apical to the investor, since the finan- 
cial angles arc thoroughly covered. But 
lower echelon management and the stu- 
dent will also find much meat here. 

— EJB 

Publications Received 

Management Controls in Industrial Research 

Organizations, by Robert N. Anthony, 
assisted by John S. Day, published by Grad- 
uate School of Business Administration, 
Harvard University, Boston, Mass., 1952, 
$6.75. A study of management control prac- 

Handbook of Supersonic Aerodynamics, 

Vol. 4, a Bureau of Ordnance Publication, 
for sale by the Superintendent of Docu- 
ments, U. S. Government Printing Office, 
Washington 25, D. C„ 1952, $1.25. 

• Du Pont— The Autobiography of an 

American Enterprise, distributed by 
Charles Scribner’s Sons, New York, 1952. 
Prepared in connection with du Pont’s 
150th anniversary on July 18, pictures and 
text trace the company's role in the growth 
and development of the nation. 
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working on Aircraft Contracts? 



Send for this 
important 
booklet 

today 


With more and more companies working on aircraft parts 
and assemblies, this booklet is extremely valuable and timely. 

Listing major 3M adhesive, coating and sealer applications, 
this booklet is based on 15 years’ experience in the aircraft 
industry . . . and shows how 3M products, experience and 
engineering can help you. 

Be sure to send for your copy. Write 3M, Dept. 117, 

411 Piquette Avenue, Detroit 2, Michigan ADHESIVES * COATINGS • SEALERS 

MINNESOTA MINING AND MANUFACTURING COMPANY • ADHESIVES AND COATINGS DIVISION 

411 PIQUETTE AVE., DETROIT 2. MICH. 


EQUIPMENT 

Tactical Jets Prove Ruggedness in Battle 



• The book is tossed away 
to keep them flying. 

• F-80, F-84 equipment 
takes heavy pounding. 

By George L. Christian 

Fighter-Bomber Base, FEAF, Korea- 
F-80s streaking off this field today are 
lugging two 1,000 lb. bombs, one under 
each wing. These plus full wingtip 
tanks and machinegun ammunition, 
bring the sturdy fighter’s weight over 
19,000 lb— more than 3,000 lb. above 
the ship's rated maximum take-off limit. 
Despite the overload, compounded by 
obstacles of dust and dirt, rough run- 
ways and rougher ack-ack, a negligible 
percentage of planes abort a mission 
and a large number come back. 

At a nearby base, Rato-boosted F-84s 
are also hauling huge loads of destruc- 
tion to the enemy. This reporter 
watched plane after plane with 500-lb. 
bombs, plus rockets, lurch down uneven 
runways and lumber into the air to the 
distinctive pop and hiss of twin Rato 
bottles. This particular day was calm 
with no wind to blow away the white 
Rato clouds hanging over the end of 
the runway. So the first ships to take 
off held their bottles to the last second 
to leave the smoke as far down the run- 
way as possible. 

Each succeeding pilot discharged his 
just a little ahead of his predecessor. As 
the cloud gradually crept further and 
further back down the strip, the last 
F-84s were barreling through the dense 
fog at a 150 mph. clip, taking off blind. 
Every plane returned and the only dam- 
age was a dented leading edge where a 
rocket had misfired and shot vertically 
into the air. 

► Overweight Tolls-Overweight take- 
offs are taking their toll of both F-80s 
and F-84s. On the 84s, the wing change 
rate is high because of the excessive 
loads imposed on the structure by the 
combination of heavy loads and rough 

A somewhat different problem exists 
at the F-80 base. To keep landing gear 
shock struts from bottoming during taxi 
and takeoff when the aircraft is fully 
outfitted with 2,000 lb. of bombs and 
full tiptanks, the oleos have to be 
pumped up. 'When the ship returns 
from its mission minus the bombs and 
with tiptanks dry the plane is relatively 
light. When the speedy jet slap down 


on the runway the shock struts, in- 
flated for the heavy loads, now stiff and 
unyielding, impose severe loads on the 
strut, attachment fittings and wing. 

• Result: The squadron Magnafluxes all 
main gear struts every 100 hr. and 50% 
are rejected. Rejection rate of the main 


The Old Snafu 

I was listening to the engineering 
officer pour out his tale of woe about 
having to keep a full squadron of jet 
fighters in the air with little more 
than 50% of the normal comple- 
ment of maintenance personnel. His 
line chief, an old time, weather- 
beaten master sergeant strolled into 
the office, his hands thrust deep in 
his coverall pockets. “Sir,” he said, 
"we have just been assigned seven 

The lieutenant beamed. 

“Know what their MOS is,” 
gritted the sergeant, "propeller spe- 
cialists.”— G.L.C. 


gear wing attachment fitting was quoted 
at 75%. 

► Gun Locations— Another result of 
hanging heavy loads on the wing is that, 
when sighting down the leading edge, 
a perceptible droop appears outboard of 
the landing gear. 

Only other difficulty the wing’s engi- 
neering officer could muster concerned 
machinegun location. The guns on the 
F-80, placed directly ahead of the two 
cheek engine air inlets, allow powder 
gases to be sucked in, corroding the air 
intake and dirtying up the engine. 

Also, ejected ammunition links and 
shell cases give the scoop’s leading edge 
a. terrific beating. Occasionally a stray 
piece will sail into the scoop and reach 
the plenum chamber before being 
stopped by the engine's protective 

► Thunderjet Activity— The long-legged 
F-84s operate from fields tucked further 
behind the lines than their F-80 
brothers. And, although a new runway 
is rapidly approaching completion, the 
84s today arc wracked by pierced plank 
strips on each takeoff and landing. 

As a group, F-84 pilots are probably 
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the most enthusiastic about the terrific 
beating their planes are able to absorb. 
The accompanying pictures tell why. 
But one of the worst of them all was an 
F-84 in which a 40 mm. shell exploded 
directly ahead of the pilot’s frontal 
armor plate. The nose of the plane was 
almost blown off, but the pilot brought 
it in to a belly landing. Some of the 
men conceded’ that some "battle dam- 
age” was caused by their own bomb 

Although needing Rato to get off the 
ground with a full load, the F-S4s not 
only can haul them far, they can also 
hoist them higher than earlier model 
jets. Another bouquet the pilots have 
for the 84 is its relatively roomy, spa- 
cious cockpit and comfortable air- 
conditioning. 

The F-84s, as the F-80s, also are 
aging gracefully, A squadron spokesman 
said that average time on his planes is 
approximately 750 hr. with some excecd- 
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Problems of critical weight, increased torsional rigidity, and simplified 
design can often be solved by using magnesium. 

In the design of high-speed wings, for instance, the use of a thick 
skin . . . made possible with magnesium . . . offers many advantages. 
Illustrated at left is a complete fighter plane wing made with mag- 
nesium. Note the simplified construction. Although this wing, ready 
for flight, weighs no more than a conventional wing, torsional rigidity 
has been increased 50%! By using a thick magnesium skin, all span- 
wise stringers and half the ribs were eliminated, reducing the number 
of parts 69%, the number of fastenings 62%, and adding fuel 
capacity that increased the plane's range 18% ! 

Wherever the combination of strength and light weight are a design 
necessity, look at magnesium. Recent technical advances in alloying, 
fabricating and finishing have made magnesium a leading metal for 


THE DOW CHEMICAL COMPANY 

Magnesium Department • Midland, Michigan 





mg ini 1,000-hr. mark, yet the planes 
continue to function with no appreci- 
able loss of efficiency. 

► Around the Line— Ground crews like 
the armament system of the Thunder- 
jet. Sample comments were that it 
worked well, was easily accessible and 
rarely malfunctioned. They added that, 
relatively speaking, component accessi- 
bility was one of the good features of the 
airplane. Exception was engine acces- 
sories. You have to pull the F-8-t's tail 
off to get at them, they said. Accessories 
are holding up well, according to the 
men on the line. 

► Tiptank Trouble— K-84s are also hav- 
ing their share of tiptank trouble, but 
of a different sort than other jets. Main- 
tenance personnel complained that some 
tanks made have fins which arc varied 
several degrees in dihedral. Other prob- 
lems were attachment difficulties and 
leaks. 

And canopy seals give the men quite 
a struggle. Subjected to extremes of 
temperature and pressure, they require 
replacement at 30-35-hr. intervals 
which puts quite a load on an already 
overworked ground crew, whose usual 
working day starts at 3 am. and ends at 
9 pm., seven days a week. 

Gvrosyn compass transmitters are 
going out of commission in spite of 
shock mounts which have recently been 
included. Engineers admit that the 
rough and tumble treatment they are 
given is damaging for the relatively 
delicate mechanism. 

As at most jet squadron bases, pilots 
and maintenance personnel alike spoke 
favorably of the “excellent job" the 
Bcndix fuel control was turning in. 

► Tire Eater— One of the most expend- 
able components on a jet fighter, espe- 
cially one operating off pierced plank 
strips, are the tires. If a set survives 
12-13 landings it is doing well. One 
make that gave 2-4 landing less than 
average was considered unsatisfactory. 

The Goodyear brakes arc holding up 
very well and giving excellent service in 
spite of hard abuse stopping the 150 
mph. landing of the 84 on relatively 
short runways. The units require little 
maintenance, squadrons report. 

► High Morale— At this base, as at the 
others this correspondent visited, morale 
of the men from commanding colonel 
to buck private was 3t an unbelieveablv 
high level. The pilots went to combat 
with the nonchalance of a commuter 
and the ground crews labored long hours 
to keep the planes in tip-top condition. 
As each flight returned, you could see 
them lined up at the revetments sweat- 
ing out their plane's return. And they 
are greatly undermanned. One squad- 
ron had only 60% of its normal comple- 
ment of maintenance personnel. 

As we left the base in a tattered Troup 
Carrier C-47, (one of whose emergency 
exits blew open during flight but did 


not even cause a slight stir among the 
crew), we carried away the indelible 
impression that the boys in Korea are 
doing one helluva good job by substitut- 
ing imagination for facilities and gruel 
ling work for sack time. 

Fuel Tank Nut 
Sealer Gains Favor 

Glendale, Calif.— A new method of 
scaling integral wing tank nut, bolt and 
Hi-Shear rivets is rapidly gaining favor 
in aviation circles. 

Called Seal Caps, the device is being 
used by the thousands on B-36 aircraft, 


according to the manufacturer. Prod- 
ucts Research Co. And Lockheed Air- 
craft Service, one of the country's lead- 
ing tank scaling specialists, has ordered 
15,000 kits, the firm says. 

Seal Caps are prc-molded caps which 
arc half filled with a sealing compound 
(uncurcd PR-1201HT is recommended 
by the maker) then applied to the part 
of the fastener protruding into the fuel 
tank and pressed down firmly to seat it 
properly. Excess sealant escapes through 
a small hole in the top of the cap and 
around the base. Manufacturer’s pro- 
cedure is to feather excess uncured 
sealant to form a smooth fillet around 
the cap’s base. After curing, a brush 


1925 Then as Now 1952 

EDO leads in Seaplane 
Float Design and Manufacture 
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DYKEM STEEL 

BLUE 

making dies and templates 

■Hi 1 

Simply brush on right at the bench; ready 
blue background makes the scribed lay- 


the same time prevents metal glare. In- 


Write tor lull Information 

l l 'BI'VrU l lffllfWg*.!Ul DYKEM Stnl II.-] 

THE DYKEM COMPANY "MV!?.. 1 


coat of PR-611 is applied over entire 
cap and around base. 

Advantages claimed for the device by 
the maker are: 

• Tank tightness is increased. Use of 
Seal Caps eliminates air pockets which 
are difficult to avoid when using the 
brush and fillet type of sealant applica- 
tion. Uniformity of results may be ex- 
pected because of the simple and direct 
method of sealing. 

• Inaccessible areas are given the same 
treatment as easy-to-reach locations. 
There is no longer any question of in- 
accessible portions of a tank getting 
neglected because of the workman’s in- 
ability to reach all fasteners to be sealed. 

• Money is saved because of ease and 
speed of application. Seal Caps save 
money on original installations as well 
as on resealing jobs. 

• Weight is reduced, especially in large 
tank applications, because less sealant 
is required to cover the many thou- 
sands of fasteners found in modern fuel 
tanks. Greater payloads and increased 
operating economy will result, accord- 
ing to the manufacturer. And, because 
of tighter tanks, overhaul periods are 
extended and maintenance costs re- 

• Sealing time is cut. Use of Seal Caps 
is more rapid than brush buildup 
method. And being easier, it does not 
require as much know-how of the 
worker, therefore less skilled labor may 
be used. 

Products Research is known to many 
U. S. and foreign carriers as the manu- 
facturer of integral fuel tank sealants 
and fill and drain solutions. The com- 
pany is located at 5426 San Fernando 
Road, Glendale, Calif. 



Senses Fuel Flow 


A new photoelectric sensing system 
for detecting presence or absence of 
liquid in a hose, tube or pipe has been 
developed by Wm R. Whittaker Co., 
Ltd. Developed primarily for aircraft 
use, the "magic eye” device can be 
adapted for any application where in- 
stantaneous signaling of change of flow 
in a line is desirable. 

The system places no obstruction in 
the line and uses no moving parts. The 
sensing unit, which serves as a part of 
the line, has a refracting cylindrical prism 
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TOLEDO’S "GLASS FLEET” OF EXECUTIVE AIRCRAFT 


This fleet of Executive Aircraft, operated by Toledo's 
great glass companies, maintains a heavy schedule of year 
'round activity. The chief pilots, as well as the mainte- 
nance personnel, know the importance of good spark plug 
performance in keeping this fleet “on the go.” That is why 
the engines of all of these aircraft are equipped with 
dependable Champion Spark Plugs. 


Uses Dependable 

CHAMPIONS 
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built in 

of liquid instantly causes an altcrati 
in a path of liglit between the prism 
and a set of photovoltaic cells on the 
opposite wall, and the message is re- 
layed through a control box to the cock- 
pit or other control panel. 

The new sensing system provides in- 
lit low fuel level warning, indicates 
mplcte fuel transfer, assures correct 
;1 system operation and operates 
Ives dr pumps in an automatic liquid 
system, the company states. It can 
operate with any clear or translucent 
'iquid under pressures of from 0 to 200 


Sample units arc available for opera- 
tion tests. Wm. R. Whittaker Co., 
Ltd., 915 No. Citrus Ave., Los Angeles 
38, Calif. 

More Lead From Ethyl 

To broaden the source of aviation 
gas in this country, Ethyl Corp. is put- 
ting into operation immediately a new 
plant which will increase by about i the 
firm’s output of tetraethyl lead. Ethyl, 
who reminds us the product first was 
introduced into gasoline in 1923, 
claims to be the world’s largest pro- 
ducer. New plant is located at Hous- 
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REQUIRES 

ENGINEERS 

DESIGN ENGINEERS 
AERODYNAMICISTS 
STRESS ANALYSTS 

DYNAMICS ENGINEERS 
SENIOR DRAFTSMEN 
WEIGHT ANALYSTS 

Positions are available for experienced aeronau- 
tical engineers and draftsmen for employment on 
long term design and development projects. 
Excellent opportunities for advancement in a 
rapidly expanding organization. 

Five day week 
Paid overtime 
Group Insurance benefits 
Semi-annual salary reviews 

Write giving resume of education and 
experience to 
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Mobile Fuel Hydrant 
Getting AF Tests 

A mobile hydrant for refueling at air- 

previous types, according to its de- 
veloper, Hannan Equipment Co. It 
has been delivered to Wright Field for 

The hydrant is designed to replace 
trucks, yet retains much of the flexi- 
bility or these since it can range about 
on the apron, removing the need for 
exact positioning of aircraft, as would 
be required in pit refueling. 



Some other innovations claimed for 
the hydrant. 

• Swivel connection for hose replaces 
rigid “Y," permitting easier handling of 
hose and compact stowage not only of 
2 J-in. hoses, but of 3-in. hose extension 

• For economy and safety, free-flow 
shut-off valves on the swivel permit con- 
nection of a nozzle preparatory to over- 
wing refueling without loss of fuel 
during the process. 

The hose assembly consists of two 75- 
ft. hoses of 21-in. diameter, both con- 
nected to a 10-ft. length of 3-in. hose 
through the swivel connection. The 
entire assembly can be drawn off the 
reel for single point refueling. Each of 
the small hoses has its own reel and can 
be rewound independently or simultan- 
eously with the other, the reels operat- 
ing separately or together as desired by 

When used as one unit, the inner 
rims of the reels form a sort of third 
reel in the middle which acts as a drum 
for the big 3-in. hose which the two 
smaller hoses feed into. 

The swivel takes a load off the refuel- 
ing operator as it permits the 21-in. 
hoses to lie perfectly flat while the 3-in. 
hose swivels vertically upward toward 
the refueling connection in the plane, 
Harman points out. 

Harman Equipment Co., 3605 E. 
Olympic Blvd., Los Angeles 23. Calif. 

Overhaul Stretched 

California Central Airlines reports 
CAA has increased the number of op- 
erating hours between overhauls of its 
R2S00-CA-18 engines used on its Mar- 
tin 2-0-2s from 1,100 to 1,200 hr. The 
requirement when the company first 
put the 2-0-2 transport planes in service 
was 1,000. 




"piexidCe Seeding ... 

T-J AIR CYLINDER 

Designed with revolutionary application of 

Sufcesi - @u4&io*t 

It’s sealed with pressure — a revolutionary T-J application of flexi- 
ble sealing that insures positive cushion action combined with 
automatic valving action for fast return stroke . . . eliminates bind- 
ing and sticking . . . operates with tow Jriction, minimum wear, and 
added power due to higher efficiency. 

More PLUS features! New type 
.packing nut incorporates a piloted 
f ter, assuring perfect align- 
Improved rod packing 
:reases sealing efficiency. 
Piston rod and internal 
cylinder tube surfaces are 
hard chrome plated — a 
standard practice with T-J 
for over 15 years. Basic 
design is safety-stressed 
for air line pressures 
up to 100# PSI. Write 
for bulletin 252. The 
Tomkins - Johnson 
Co., Jackson, 
Mich. 



scraper to protect 
rod bearing and 
packing from dir 
and grit. 

2 . Wrench flats. 

3 . Self-adjusting chevron 

type packing. w - 

4. Permanent type adaptor 

5. Hi-tensile tie rods. 

6. Heavy duty, hard 
chrome plated rod. 

7. Generous fillet reduce 
stress concentration. 

8. "O" ring static seal. 

9 . T-J new flexible cushion seal^ 
insures positive cushion with 
automatic valve action for fast 
return stroke. (Patent applied for) 

10 . Fine cushion adjustment. 

1 1 . Heavy wall precision honed hard chrome 
plate. 

12- Controlled packing compressio 
metal to metal contact. 
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Busy aircraft get a virtual “second wind” at TEMCO's overhaul 
division at Majors Field, Greenville, Texas. At a steadily increasing 
pace, TEMCO-Greenville is performing major overhaul and recondi- 
tioning work on both military and commercial aircrcaft. 

Established in July, 1951, to integrate overhaul facilities and make 
room for increased manufacturing operations at the Dallas plant, 
TEMCO-Greenville, with assembly-line technique, is currently recon- 
ditioning C-54's for the Air Force and modifying an entire fleet of 
Martin airliners for Pioneer Airlines. 

The expansion of this activity is characteristic of TEMCO’s rapid 
over-all development into a major aircraft producer. 



AiBCBAFT corpora™. 

DALLAS , TEXAS 


FINANCIAL 


Copter Earnings Show Strength 

Shift from design and development stage to productioi 
shows up on incomes, but gain is at slow pace. 

the produc- year-end. Tin's large volume of busii 


Considerable progress , 
tion volume of helicopters is being 
fleeted in earnings in this held, but a 
much lower rate of gain. 


This is demonstrated by the annual COinpan 


ssitated substantial expansion 
and attendant financing. To acquire 
and construct new plant facilities the 


report just released bv Piasecki Ileli 
copter Corp., Morton. Pa. Sales of 
$26.-1 million in 1951 compared with 
S6.5 million shown for 1950, a gain of 
some 400%. Net income after taxes, 
however, increased less than 60%, from 
$150,497 to 5239,550 during the same 

'’"ilieg; 

the company’s shift from a desigi 
development group to a productic 
gan iza tion. The rapid progress in de- 
liveries can be measured by viewing the 
sales volume during recent vears. As re- 
cently as 1946, total sales 
$1,148,689 which was astounding as 
represented almost double the volume 
of $652,527 reported for 1945. 

► Contract Losses— Net operating in- 
come for 1951, although at a new high 
of $1,091,698, would have been in- 
creased were it not for losses sustained due 
on two incentive type fixed price con- 
tracts negotiated before Korea. Further, 
interest costs of almost $400, P' 1 " ‘ ’ 
a heavy toll of earnings. This 
price paid for the large amounts of bor- 
rowed capital required to finance 
production volume and faci’" 

For 1951 Piasecki was in the excess 
profits tax area with an effective overall 
tax rate of around 60%. Net income 
before taxes amounted to $695,550 last 
year compared to $365,497 reported 
for 1950. Net earnings of $239,550 re- 
vealed for 1951 have no conclusive tone 
until the renegotiation processes for 
that year and for 1950 are completed. 

Considerable dilution of the Piasecki 
equity has taken place as a result of around $5 mfllior 

the forced conversion of $300,000 of — * * 

convertible debentures, creating 24,( 


g two credits. One 


$850,000 from the Reconstruction Fi- 
nance Corp. and the other is a $4.8- 
million direct loan from the govern- 
ment under the Defense Production 
Act. Both loans provide for rapid n 
tirement through serial payments. 

’file larger loan is keyed to certificates 
of necessity covering facilities now un- 
Piasecki's sales reflects dcr construction. Five-year amortiza- 
tion up to 75% of the cost of this 
plant construction is involved, 
estimated total cost of the new facilities 
will amount to about $5.4 million. Less 
than half of this program 
;ted but pleted at the 1951 vear-end. It is obvi- 
ous that tins accelerated amortization 
will increase the level of deprec 
charges within the period immediately 

Working capital decreased $115,765 
' $716,155 at Dec. 31, 1951, and is 

■; to the investment of such funds in 
fixed assets to supplement the expan- 

program being financed with bor- 

took rowed capital. Net worth has shown an 
i the uninterrupted increase throughout the 
years. At the 1951 year-end, this equity 
aggregated $1,662,670, up from the 
cxpaiv $1,120,749 a year earlier. This repre- 
sents substantial progress from the net 
equity position of onlv $21,580 revealed 
at tlic 1943 year-end when the 
pany was just about getting underway. 


, the 

stock now has a book value of around 
$5. 

► Market Value— Current market quo- 
tations for Piasecki arc hovering around 
$1 5 per share, indicating a total market 
valuation for the company’s equity of 
It is highly signifi- 
an 18 months ago, 
while Piasecki prepared for augmented 


:s of the old stock. A 100% stock output, the total market valuation of it: 


dividend on May 16. 1951 nearly dou- 
bled the number of shares outstanding. 
As a result there were 239,550 shares 
outstanding at the 1951 year-end com- 
pared with only 1 50,497 a year earlier. 
This has made the increase in per share 
earnings less startling: 45 cents in 1950 


o 72 cc 


n 1951. 


► Backlog Up-Backlog of unfilled or- 
ders was last reported at $150 million 
as compared to $60 million at the 1950 


placed a 

most $5.5 million. Moreover, book 
value was around $1.1 million. Th 
disparities of these developments wen 
noted in this space at that time (Avi 
ation Week, Jan. 22, 1951). 

It was then noted: “There is little 
doubt that the helicopter has fired the 
speculative imagination. As with all new 
industries with untold growth possibil- 
ities, there is absolutely no relationship 
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between prevailing market quotations 
and current investment values and earn- 

time represent a projection discounting 
future prospects. As these prospects 
come in closer perspective, market 
valuations arc quick to adjust accord- 
ingly.” 

Piasecki experience fully demonstrates 
the practical facts of life on the invest- 
ment approach to growth industries and 
situations. Certainly, the company is 
in a much more" established and 
stronger position today than it was 18 
months ago. However, the market 
value of its equity is less. 

► Much Risk Removed— Tlie company 
is considered one of the major heli- 
copter builders in the country and is 
well established with more advanced 
and larger models in actual production 
and with other developments constantly 
going forward. Considerable risk has 
now been removed from the Piasecki 
picture and more normal investment 
relationships are beginning to emerge 

Other firms arc emerging in the heli- 
copter field and arc demonstrating their 
ability not only to survive but to be- 
come a permanent part of the industry. 
One such company is Doman Heli- 
copters, Inc., Danbury, Conn. During 
the great speculative boom in helicopter 
shares some two years ago, the common 
stock of this company was traded in 
the over-the-counter markets at around 
$4.50 per share. The company has since 
obtained an order from the Army Field 
Forces for its LZ-5 helicopter and has 
far more substance in its corporate 
structure now than it did in the past. 
Yet, earlier this year, when a limited 
marketing of additional common stock 
was made, the offering was at $5.75 per 
share. Current quotations are around 
$5.00 per share. 

As with all enterprises, once their 
positions become established, the im- 
portant keys remain in the ability to 
produce a given volume of sales and 
the earnings that will develop as a re- 
sult. The helicopter companies will fol- 
low the same pattern. 

— Selig Altschul 
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ARO OXYGEN REGULATORS 
Meet Ajl Aircraft Requirements ! 

ARO Two-Stage Automatic Continuous-Flow 
Oxygen Regulators are precision-made to 
provide better performance . . . simplified 
servicing. 

All models are variants of a basic regulator, 
Model 10409, and will give specified 
performance on inlet pressures of 50-2000 
p.s.i. These models cover all currently known 
installation requirements. Models can 
be furnished with output performance 

according to Civil Aeronautics or Type A- 1 1 
specification. 

ARO has modern facilities and years of know- 
how in producing high-precision aircraft 
products. Adequate facilities for servicing 
oxygen equipment are as close as your 
nearest phone. Write or call . . . The Aro 
Equipment Corporation, Bryan, Ohio. 


EEE 


AIRCRAFT PRODUCTS 







AIR TRANSPORT 


Pilots, ATA Favor Centerline Lighting 


• Two groups are unanimous in urging CAA to go ahead, 
but Air Force and Navy plug for their own plans. 

• CAA officials still remain indecisive after five years 
of extensive study of airport approach systems. 


Another in a five-year series of formal 
and informal evaluations of airport ap- 
proach lighting has been submitted to 
CAA Administrator Charles Home. 
This one shows unanimous civil pilot 
support of the centerline system after 
extensive flight tests, as was expected. 
Also, as was expected, Navy and Air 
Force dissent-each plugging for some 
other idea. 

CAA had hoped this evaluation, con- 
ducted at Horne’s request, would at 
last decide a standard system in time 
for the International Civil Aviation 
Organization conference at Montreal 
starting Oct. 21. All airline nations 
except the U. S. were ready to stand- 
ardize on centerline at last year’s ICAO 
conference. 

Both the Air Line Pilots Assn, and 
the Air Transport Assn, are putting 
heavy pressure on CAA now to go 
ahead and come out for a centerline 
standard. But CAA’s officials, from 
Administrator Horne and Deputy Ad- 
ministrator Fred Lee on down to the 
rank and file, are still indecisive. 

► Numerous Systems— Tin's indecision, 
coupled with CAA fear of military op- 
position, may mean five more years of 
varying type installations— even though 
most experts agree that almost any sys- 
tem as a single standard is better than 
waiting five more years for something 
slightly better. 

Most CAA installations are in the 
form of a left-hand row of bars leading 
in to the side of the runway. CAA has 
also installed slopeline at various air- 
ports: this is a V-shaped pattern leading 
into the runway sides. And CAA in- 
stalled a centerline system at airline 
pilots’ insistence for evaluation at New- 
ark Airport. The British have long 
settled on the Calvert version of center- 
line. And the French had an odd left- 
hand row and bar system but have now 
adopted centerline. 

In the new CAA-sponsored evalua- 
tion by a five-man committee the CAA 
representative. Art Jenks, wrote the 
report favoring centerline, and it was 
concurred in by the ALPA’s Ernest 
Cutrell and the ATA’s John Gill. 

► Dissenters-But Navy and Air Force 


members wrote dissenting letters, claim- 
ing that the evidence is inconclusive, 
the evaluation is for transport type fly- 
ing only, and Navy and Air Force 
already are committed to other require- 
ments anyway. Navy has settled on 
slopeline. Air Force won’t allow any 
system that intrudes on the cleared 
1,000-ft. minimum extension beyond 
the runway. 

So the new evaluation report sub- 
mitted to Home generally reveals what 
everybody has known for two years or 
more, namely: airline pilots and other 
civilian operators almost unanimously 
favor the centerline system, Navy pilots 
and engineers favor the slopeline, Air 
Force "clear-zone” doctrine prohibits 
both, until reliable recessed or retract- 
able lighting mounts are developed. 

► Pilots’ Report— The new report is 
based on an operational airline pilot 
evaluation of actual landing approaches 
made on each of the different systems 
during bad weather. 

Their reports are tallied on the basis 
of the relative efficiencies of the systems 
in regard to six basic requirements: 

• Identification of the system imme- 
diately distinct from other lights around 
the place. 

• Alignments with the runway direction 
(approaches are straight-in). 


• Roll guidance to help the pilots fly 
straight and level, or make correcting 
turns safely. 

• Distance information-how far to the 
runway threshold? 

• Perspective such that the pilot knows 
the attitude, height and direction of his 

• Threshold nearness indication, so the 
transition from approach to landing 
flare-out is smooth and safe. 

► Report Is Unofficial—' The few CAA 
officials who have seen the new Jenks 
report are noncommittal about their 
opinions-arc quick to point out that 
after all ‘‘the report has no official 
status, it’s just the recommendation of 
three men,” although its conclusion has 
the full backing of all U. S. pilots and 
airlines. 

Deputy CAA Administrator Lee 
hadn’t seen the report yet but told 
Aviation Week that the military dis- 
sent means there is still going to be 
considerable further study and discus- 
sion before CAA adopts a standard, 
if it ever does. He says CAA could go 
ahead and standardize all civil airfield 
approach systems on a system opposed 
by the military. But he says the Civil 
Aeronautics Act does give CAA “re- 
sponsibility” for military operational 
safety on civil airways and at civil air- 

Asked if CAA will ever decide to go 
ahead on its own, rather than wait for 
military agreement, Lee said there is 
some hope that a tentative position 
with reservations might be arrived at be- 
fore the ICAO conference. He noted 
that military use of civil airports is 
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growing. Military planes made 17% of 
the instrument approaches to civil fields 
the seven months ended last January; 
almost all of these military approaches 
were by ground radar control, whereas 
almost all civil approaches were by ILS. 
In the particularly bad weather, the 
military proportion was much lower. 

Military planes made only 2% of 
the ILS approaches on high-intensity 
lighted fields during the same period. 

► Airlines Press CAA— In a strong 
letter to Home, ATA’s engineering and 
operations vice president Milton Arnold 
notes: "The following statement sum- 
marizes the ATA position: 

“1. The U. S. should adopt a na- 
tional civil standard system having a 
basic configuration closely approximat- 
ing that of the centerline’system tested 
at Newark, N. J. The standard should 
permit the installation of sequence 
Hashing lights superimposed on the 
basic system to avoid confusion with 
extraneous lighting. 

"2. The U. S, should press for an 
international standard approach light- 
ing system composed of a basic center- 
line configuration supplemented by a 
transverse bar or bars. The scope of 
this standard should be such that both 


Actions of CAB and the President in 
the trans-Atlantic airfreight and route 
renewal cases open up two major cases 
that may change world air routes and 
operations radically: 

• Far East certificate applications of 
TWA and Pan American for India to 
Japan routes are consolidated with 
Northwest’s application for similar 
routes; the Board may also consider the 
Northwest and PanAm Pacific route 
renewal cases at the same time. Thus 
routes covering half the world— from 
India through Southeast Asia and Japan 
to the U. S. Pacific Coast— may be 
wrapped up into one giant new case. 

• Atlantic cargo certificate applications 
of Seaboard, Transoccan and European- 
American for U. S.-Europe airfreight 
routes arc reopened. 

► New Airfreight Case— Only a month 
ago, the Board majority thought the 
overseas airfreight cases were finished, 
with all three applications denied. 

Then Seaboard proved to the Board 
Defense Department had specifically 
asked CAB to certificate an all-cargo 
service (Aviation Week June 30, 
P- 15). 

And Seaboard, Transocean and EAA 
all noted that since the original cases 
had started, TWA and Pan American 
had abandoned a large share of the 


the British Calvert system and the 
centerline system at Newark meet the 
requirements of the standard.” 

He adds: "We feel strongly . . . that 
any known system . . . which meets the 
military requirements for overrun area is 
not capable of providing adequate guid- 
ance down to the operating minima 
for which high intensity approach lights 
are designed. We therefore feci that it 
may be necessary to drop the common 
system concept insofar as approach 
lights are concerned in order to specify 
a system which will meet present and 
future civil airline requirements.” And 
he notes that the slopeline system 
favored by Navy and by some CAA en- 
gineers has proved too tricky in actual 
operation. 

It looks as if CAA sooner or later 
may have to make a decision on this 
matter for the benefit of the pilots and 
operators it was set up to serve. But 
so far there is no sign of action. Deputy 
Administrator Lee says there is “plenty 
of time” before the ICAO meeting, 
but, adds that CAA may not decide 

However, ATA and ALPA arc going 
to make an all-out effort to end CAA's 
indecision this summer. 


airfreight business to foreign flag car- 

Confronted with this undeniable evi- 
dence of changed circumstances since 
original hearing of the airfreight case, 
the Board reopened the case for Sea- 
board and Transocean. But in the 
trans-Atlantis route renewal case, CAB 
tried to close out European American's 
application. However, the President 
overruled the Board and consolidated 
EAA into the reopened airfreight case. 

The reopened airfreight case may 
ultimately send a whole new fleet dr 
two of specialized cargo planes hauling 
the world's air cargo on regular sched- 
ules across the U.S., Europe, Middle 
East and perhaps other areas. 

► World’s Biggest Routes— But CAB 
Routes division chief Bernard Slebos 
says the coming India-Far East-Alaska 
route renewals and amendments case is 
the biggest remaining international 
route problem of all. It is the biggest 
in size and the most sprawling and 
complex. 

It is large in route mileage-Seattle- 
Alaska, West Coast-Orient, Orient- 
Southeast Asia, and Southeast Asia- 
India. It may also involve Pan Ameri- 
can’s long-awaited application for a 
northwest passage from Alaska to To- 


kyo; this shortest route to the Orient 
is now a Northwest Airlines exclusive. 

The case is especially complex, not 
only because of its many long routes 
with competitive airline applications, 
but because of the unnatural, non- 
economic pattern of present travel over 
these routes, as a result of the general 
cold war plus two hot wars in the area. 

Alaska defense construction business 
is booming now, but the question will 
arise at renewal time next year whether 
Alaska service can support all four of 
the present subsidized services-Alaska 
Airlines, Pacific Northwest, Northwest 
Airlines and Pan American. 

Hong Kong and Shanghai, major 
ports of China, are now closed. 

Japan, Indo-China, Formosa and 
Korea are drawing war-boom air trans- 
port business, out of proportion with 
normal economic demand. 

The Board will apportion giant new 
routes and reapportion old ones. 

“It will be a great case,” Slebos con- 
cludes. 

Pre-hearing conference may be sched- 
uled for this fall. One general pattern 
of CAB thinking may be to balance 
Pan American's present 'round-the- 
world service by joining TWA and 
Northwest at appropriate points in the 
Far East to form another 'round-the- 
world service, some observers predict. 
The two networks might go over gen- 
erally different routes but converging at 
critical points, such as Tokyo. 

Liability Conference 
Scheduled for Rome 

(McGraw-Hill World News) 

Rome-An attempt will be made to 
reduce liability responsibility for air- 
craft operators at a special international 
conference of jurists and experts repre- 
senting the International Civil Aviation 
Organization and United Nations to be 
held in Rome Sept. 9. 

If the original levels laid down at the 
1939 Rome Convention can be lowered, 
it will mean considerable reduction in 
insurance premiums for airlines. At the 
same time there will be an attempt to 
write in compulsory recognition of 
judgments, which will accept the juris- 
diction of the local courts where the 
damage occurred. 

Italian Charter Line 

(McGraw-Hill World News) 

Rome-Negotiations are under way 
by one of Italy’s leading shipowners to 
purchase a number of transport planes 
for use on charter flights carrying emi- 
grants to Australia and South Africa. 
Fares would be considerably lower than 
those currently being charged by sched- 
uled airlines. 


World Air Route Changes Loom 

Far East certificate renewal and Atlantic airfreight cases 
may result in some radical alterations. 
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Safety Group Cites 
43 Sked Airlines 

The National Safety Council has 
named 43 airlines winners of its 1951 
passenger safety award. Only sched- 
uled CAB-certificated U. S. passenger 
operations arc counted under the rules 
or this award. 

There are three ways an airline par- 
ticipates in the award: 

• Fly all 1951 without a fatality; 

• Fly 2 billion passenger miles without 
a fatality; 

• Fly 5 years to 1951 without a fatality. 

The Safety Council doesn’t rate win- 
ners in accordance with degree of safety 
in their records. 

But the record shows that American 
Airlines had the outstanding safety rec- 
ord through the end of 1951. American 
had flown more than 45 billion safe pas- 
senger miles since November, 1949. 
Also, the through-1951 records of East- 
ern with more than 3 billion and TWA 
with more than 2J billion are outstand- 
ing on that basis. 

Looking at safety records that were 
cut off within the year 1951, United 
shows up with a record of more than 
4 billion safe miles. 

Then there were 31 smaller airlines 
that had no fatalities (under the rules 
of the award) since their founding. 




LOCKHEED TESTS TURBO-COMPOUND 
Wright Turbo-Compound engine (right) 


installed on Lockheed Super Constellation 
test bed, warms up during ground trials. 
Plane's other engines arc conventional 
R3350s. This compound engine installation 
marks the first such installation on a civil 
plane, says Lockheed. The powerful 3,250- 


bp. Turbo-Compound is slated for installa- 
tion on Super Connies ordered by at least 
11 airlines. First complete transport instal- 
lation will fly on Navy Super Connies 
(R7V-ls). The company notes that this 
engine is but one of 12 different powerplant 
models it is utilizing. 
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NOW! A New Source of 
Intricate Non-Ferrous 


CASTINGS! 



REBUILDING 



to HIGHEST AIRLINE 
STANDARDS for EXECUTIVE 
and AIRLINE AIRCRAFT 

DC-4, DC-3, LODESTAR, BEECHCRAFT 


Complete FACILITIES for ALL 
TYPES AIRCRAFT 



2745 E. WARDIOW RD. NEvada 6-4584 
LONG BEACH 7, CALIF. L. B. 40-3869 



Seven-Year Renewal 
Granted Robinson 

The Civil Aeronautics Board has re- 
newed Robinson Airlines certificate for 
seven years to June 30, 1958. Robinson 
is a local line serving New York State. 

The Board denied Robinson's appli- 
cation for new routes to Lake Placid 
and Poughkeepsie because they already 
are served by Colonial Airlines. But 
the Board added Watertown to the 
Robinson route. 

CAB’s order compliments Robinson 
on its program to convert its debentures 
into equity capital. According to the 
Board: 

“Transportation as a whole, and air 
transportation in particular ... is sub- 
ject to sharp contractions during the 
recession phase of the business cycle . . . 
risks are substantially reduced when 
the carrier is soundly financed with 
equity securities; for equity capital, 
with its freedom from fixed charges, 
will act as a cushion against economic 
adversity. Moreover, the airline indus- 
try ... is one with a relatively small 
permanent capital investment in com- 
parison with non-transport facilities. 
The largest share of its capital is in- 
vested in assets having a high rate of 
technological obsolescence. These char- 
acteristics contribute to the lesser de- 
sirability of reliance on debt as com- 
pared with common stock financing for 
both fixed capital and work capital re- 
quirements. 

Sabena Sees Plane 
Buying Problems 

Sabena Belgian Airlines president 
Gilbert Perier reports that, although 
Sabena traffic will probably continue in- 
creasing at 30% annually, two big prob- 
lems face his and other airlines: 

• Buy jet, turboprop or piston powered 

• Where will aircoach lead the busi- 

On the “perplexing choice” between 
jet, turboprop and piston power, he 
says: “Indeed, each month spent in 
considering the matter means two or 
three months wasted as far as delivery 
dates are concerned.” 

As to the coach "experiment” he 


adds: “Every air carrier is going all-out 
for experimental high-density services 
and reduced rates right in the midst of 
an international inflationary period.” 

Sabena's business volume, he notes, 
is half cabotage— service within the Bel- 
gian territories and actually a monop- 
oly. The other half is international and 
heavily competitive. Last year's volume 
breaks down this way: the largest share, 
38%, was in service between Brussels 
and the Congo; 29% was North At- 
lantic, 21% Europe-Middle East and 
12% service within the Congo itself. 

An unusual feature of Sabena 
among flag carriers is that only 59% 
of last year’s business was passenger; 
37% was freight and only involved 
4% flying mail. 

But Sabena’s U.S. manager F. J. 
Martens notes that “Introduction of 
tourist fares to Europe has apparently 
more than doubled the number of 
trans-Atlantic air travelers.” Sabena 
trans-Atlantic passenger volume this 
May more than doubled that of a year 
ago. Of Sabena’s May total, 85% went 
tourist and only 15% chose standard 
class accommodations. 

BEA Profit Trend 
To Start Next Year 

British European Airways Corp. offi- 
cials think that beginning next year the 
carrier will be writing its accounts in 
black ink. The airline’s deficit should 
be eliminated in the 1953/1954 finan- 
cial year when the turboprop Vickers 
Viscount and new Airspeed Ambassador 
get into their stride. 

BEA chief executive Peter Masefield 
blamed recent fuel shortages, which 
cost his airline approximately $45,000 
daily, and cost of introducing new 
planes as reasons why BEA cannot hope 
to be able to write off its deficits this 

Taxiway Radii 
Under Study 

An active study to determine proper 
radii of curvature of airport taxiways 
for use by aircraft at speeds in the 
neighborhood of 50 mph. is underway 
at San Francisco Airport. 

The Institute of Transportation and 
Traffic Engineering, University of Cali- 
fornia, is working out the data in co- 
operation with United Air Lines. The 
study uses photogrammetry, the air- 
craft being fitted with a motion pic- 
ture camera to record relative movement 
of the plane in relation to a grid pat- 
tern painted on the test area. Tests 
thus for have involved DC-3 and DC-6 
types; next phase will utilize a Convair- 
Liner. 

The studies were suggested by CAA. 
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Airlines Set New 
Space Regulations 

Scheduled airlines with sold-out 
flights have this month for the first 
time started officially canceling reserva- 
tions of all passengers who neither leave 
a phone number nor reconfirm their 
space by six hours before plane departure 
time. 

This is the airlines’ first all-out try to 
cut losses from "no-show” passengers. 
“No-shows” are those who hold seat 
reservations but fail to show up at 

According to Air Transport Assn, the 
new rules "will not only protect the 
passenger when he has a reservation, 
but at some other time when he has no 
reservation, it may enable him to ob- 
tain space on short notice.” 

Here are the rules passengers must 
know to be sure of keeping their reser- 
vations: 

• In making a reservation, leave a 
phone number (the airline usually asks 
for it anyway). That confirms your reser- 
vation automatically, even if you can’t 
be reached on the number. But if you 
don't leave a number, you must call in 
and confirm your reservation six hours 
before plane time. 

• On roundtrips and stopovers where 
you lay over more than 1 2 hr. vou must 
reconfirm your reservation six hours be- 
fore plane time to be positive of keeping 
a reservation. If the plane is sold out. 
and others are trying to get reservations 
and you haven't reconfirmed vour space, 
the airline will sell vour reservation to a 
new applicant. 

Big Airlines Bid 
For Capital Merger 

The big airlines have started explor- 
ing merger chances with Capital Air- 
lines in earnest since the Northwest- 
Capital wedding fell through. 

The reason: It is reliably reported 
that the banks with which die big air- 
lines have lines of credit see a chance 
for further improving the financial base 
and future growth potential of their air- 
line accounts. 

United talks had gone furthest as of 
last week. But American, Eastern and 
National were not far behind. None 
had got beyond first base, so to speak, 
but all are in the running. 

So far. Civil Aeronautics Board has 
not been asked how it stands in the 
matter. Talks haven’t gone that far. 
But the Board will hear from them as 
soon as there is any substance to a 
merger proposal, a Capital executive 

► Capital’s Value— Only last month 
CAB Chairman Donald Nyrop mildly 
chastised Colonial Airlines for putting 


price above all other things in the 
merger picture. But an airline financial 
expert notes that an airline need not 
worry much over the problem of Board 
approval of merger price when the trans- 
action is a share exchange at about 
market parity. Then, he notes, the price 
is set by the general public. 

► Too Much Bigness?— As to the ques- 
tion of whether the Board would ap- 
prove Capital merger with one of the 
giants, a Washington observer says, “I 
don’t think the Board is as opposed to 
pure size as it was a few years ago; there 
is a desire to have the transport map 
cleaned up.” 

► Capital’s Angle — Despite Capital 
claims that these big airlines have ap- 
proached Capital, rather than vice versa, 
observers believe a Capital hint brought 

And Capital is well aware that CAB 
is must anxious to see them merge 
with Northwest Airlines; second choice 
is some combination of Capital with 
Delta and/or National, either one of 
which would create a sort of second 
Eastern Airlines. 

Aviateca to Serve 
Salvador Republic 

(McGraw-Hill World News) 

San Salvador— The El Salvador gov- 
ernment has taken steps to build up 
its communications network by grant- 
ing Aviateca, Guatemala’s nationally 
owned airline, permission to begin pas- 
senger and cargo service between San 
Salvador and Puerto Barries, which 
acts as a port for this landlocked re- 
public. 

Aviateca reportedly is scheduled to 
start immediately using C-46 and C-47 
transports, later its route may be ex- 
tended to serve San Salvador and 
Guatemala City. 

Much of San Salvador s imports 

to now have been handled on a single 
narrow gage railroad. 

At the present time there is no 
other connecting link to the strategic 
point which handles hundreds of mil- 
lions of dollars in imports and exports 
annually. 

Expand Filipino Fields 

(McGraw-Hill World News) 

Manila— A new airport is being laid 
out at Cauayan, Isabella, capable of tak- 
ing C-47 type aircraft. One of its run- 
ways will be over 3,000 ft. long. Activity 
is also underway on these airfields: Jolo, 
Tugwegaro, Cayan de Oro and Tag- 
bilaran. The taxiway and apron at 
Manila International Airport are being 
improved to take heavier aircraft. Survey 
parties are looking over airfield sites in 
Mindanao and Visayas. 



electronic 



pressure is reduced, ihc rpm in- 
creases. providing additional veloc- 
ity of cooling air. 

AIR DELIVERY: Blower heads 
available for any dircciion of air 
delivery. 
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Wires can be added or replaced one- 
handed, without removing the bands, 
•ring tension prevents accidental opening. 
Resilient, moisture-proof lining insulates 
wires, cushions them against chafing. Lining 
will not pull loose. Illustration shows band 
with swivel-type attaching clip. Other types 
available for mounting with rivet, snap- 
fastener or snap-on clip. Made in 7 standard 
sizes from a Ae" to 2" diameter. 


Monadnock, with a wealth of 



MONADNOCK 

^MILLS^r 



Aircraft Ferrying 
On the Upswing 

The outlook for the airplane ferrying 
business appears bright and one of the 
largest companies in this line, Fleetway, 
Inc.. Lockheed Air Terminal, Burbank, 
Calif., is getting set to meet the boom. 

Jack Ford, Fleetway president, bases 
his optimism on the fact that USAF is 
pulling its stored airplanes out of moth- 
balls at a higher rate. The company 
handles a lot of these transfers to re- 
habilitation centers. Last year, for ex- 
ample, its crews flew >04 F-51 Mustang 
fighters from Kelly Field. Tex., to Bur- 
bank for rework by Lockheed Aircraft 
Service and Pacific Airmotive Corp. 
And when the planes were overhauled, 
Flectwav pilots ran the planes through 
flight tests. Another big job was ferry- 
ing 125 B-25 Mitchell bombers from 
Texas to Alabama for rework by Hayes 
Aircraft Corp., Birmingham. 

► Built Business-Jobs like these built up 
the company’s gross business during the 
last fiscal year to SI. 4 million. 

This year got off to a slow start due 
mostly. Ford believes, to the way peace 
talks were going in Korea and hopes 
that Russia and the Allies would come 
to an amicable understanding. Also the 
military plane stretchout program cut 
down delivery rates. 

But with international tensions climb- 
ing again. Ford is taking new applica- 
tions from pilots, radiomen, navigators 

► Flying Doves— During the first half 
of this year Fleetway ferried 34 used 
aircraft from the 0. S. to Pakistan, 
Sweden, Denmark. Ceylon and Eng- 
land. One of its big contracts calls for 
flying new DII Dove light transports 
from England to Linden, N. J.. for dis- 
tribution to American dealers. 

Air Cargo Hangar 
For Westchester 

A new $2-million hangar facility will 
be erected soon at Westchester County 
Airport, N. Y., to be used principally 
by Flying Tiger Line in its scheduled 
airfreight business. 

The cargo carrier will occupy two- 
thirds of the 750-ft. long structure and 
provide storage and maintenance service 
for corporate and executive tenants who 
will use the remaining third. The en- 
tire space has been rented before com- 
pletion. The modem facility will 
enable the Flying Tiger Line to use 
the airport as its New York terminal 
and East Coast maintenance base. 

When Newark Airport was closed 
down following a series of crashes in 
Elizabeth, N. J. the freight carrier 
moved to Idlewild. 

(Shortlines is on p. 88) 
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SALES & CONTRACTS 
ENGINEERS 
PRODUCTION DESIGN 
ENGINEERS 


EAST COAST 
AERONAUTICS, INC. 

B96 So. Columbu, Avc. 


Excellent Opportunities 

Aeronautical Engineers 

Aerodynamicists 

Structural & Design Engineers 




PAN AMERICAN 
WORLD AIRWAYS — 
ATLANTIC DIVISION 

ASST. ENGINEER OFFICERS 

IFlight Engineers) 

2!“!. d?olt' dciofrod 0 "' S ' C ' ad ' 0,0 


STARTING RATE $43S PER MONTH 
WRITE OR CONTACT PLACEMENT SUPERVISOR 
N. Y. INTERNATIONAL AIRPORT. 


Aircraft Tool Design 

AND 

Manufacture 

We have available capacity 
NOW 

ENGINEERING & 
MANUFACTURING CORP. 

P. O. Box 479 Galveston, Texas 


P & W LODESTAR 

Sperry A-12 Auto Pilot with 
Automatic Approach Control 


lutitul paint lob — white and graT, 

PAGE AIRWAYS, INC. 


WORTH WAITING H 


LOCKHEED PV-1 


)h IT.A.S.) - Range 7501 




’SSSSs 

STONNELL & °HOLLADAY 




Used Beechcraft D-18S 
THE CALIFORNIA COMPANY 

New Orleans, Louisiana 


A.R.C. 17R VI1F RECEIVER 

Delivery from stock 
Take two— They're small 


FOR LEASE 

DC-3-24V — P&W 1830-90D 

24 seats — airline interior 


WANTED 


WANTED— HAM. STD. PROPS 


COLLINS ENGINEERING Cl 
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CONVAIR 

IN BEAUTIFUL 

SAN DIEGO 


POWERPLANT 
INSTALLATION DESIGNERS 





KAHN AIRCRAFT CORPORATION 

Windsor Locks, Connecticut 


ENGINEERS! 

New Aircraft- Projects 

RYAN 


■a;Sa. 

RYAN 
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RESEARCH 


rowth of established research and development pr< 
jal opportunities for outstanding and experienced 


DESIGNERS 


ENGINEERS 


SCIENTISTS 


for qualified personnel in the following 


available 


fields: 


organize 


Stress Analysis 
Flight Test 
Missile Design 
Dynamics 
Microwaves 


• Structures 

• Aerodynamics 

• Applied Mathematics 

• Electronics 


re available 


Department. 


GOODYEAR AIRCRAFT CORPORATION, 1210 Massillon Road, Akron 15, Ohio 
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DEVELOPMENT 

forge the KEY to America’s future in the AIR 

take YOUR place . . . with GOODYEAR AIRCRAFT 


• Electrical Systems 

• Circuit Analysis 

• Analog Computers 

• Servomechanisms 

• Test Equipment 


SEARCHLIGHT SECTION 



yours in California— at Lockheed Aircraft Corpora- 
tion. 

On the job, you enjoy increased pay; fine, mod- 
ern working conditions; association with top men 
in your profession -men who have helped build 
Lockheed's reputation for leadership. 

Off the job, you live in a climate beyond com- 
pare -where outdoor living can be enjoyed the 

In addition, Lockheed’s production rate and 
backlog of orders-for commercial as well as mili- 
tary aircraft insures your future. 

POSITIONS NOW OPEN INCLUDE: 


Aerodynamics Engineers 
Airplane Specifications Engineers 
Design Engineers Drawing Checkers 
Engineering Technical Writers 
Flight Manuals Engineers 
Machine and Equipment Design Engineers 
Manufacturing Engineers 
Production Design Engineers 
Stress Engineers and Analysts 
Tool Standards Engineers 
Weight Engineers 
Recent Engineering Graduates 
NOTE TO ENGINEERS WITH FAMILIES: 
Housing conditions are excellent in the Los Angeles 
area. More than 40,000 rental units are available. 
Thousands of homes have been built since the 
war; huge tracts are under construction now. You 
will find the school system as good - from kinder- 
garten to college. 

Send today for free, Illustrated brochure describ- 
rk at Lockheed in Southern Califor- 
handy coupon below. 


; life and 


LOCKHEED 

AIRCRAFT CORPORATION, Burbank, California 



EXECUTIVE AIRCRAFT 

Now On Display — All Types — On Our Ramp. 
Ready for Inspection and Quick Delivery. 


DOUGLAS DC-3 



$60,000 
Your choice 

4 Model 35 BONANZAS 
$6900 to $8500 


LOCKHEED LODESTAR 


BEECHRAFT D18S 


ALSO 

LOCKHEED PV-1 
PBY $24,000 


REMMERT-WERNER 

Lambert Field Cabany 5425 St. Louis 21, Mo. 


AERODYNAMICS ENGINEER 

Excellent opportunity for research and development work on supersonic 
propellers, and other aircraft equipment. Graduate Aeronautical Engi- 
neer required. Experience in supersonic aerodynamics preferred. Attrac- 
tive employee benefits — pleasant working conditions. Plant located on 
U. S. Route 25, ten miles north of Dayton at Vandalia, Ohio. Write or 
apply— 

AEROPRODUCTS DIVISION 
GENERAL MOTORS CORPORATION 
DAYTON 1, OHIO 
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KAMAN AIRCRAFT’S 

entrance into the field of ELEC- 
TRONIC DEVICES for HELICOP- 
TER use has created an immediate 
need for 

RADIO ENGINEERS 

Minimum of 5 years experience in 
the design and development of 
high frequency FM transmitters 
and receivers. Engineering gradu- 
ates with advanced degrees pre- 

RADiO and ELECTRONIC 
TECHNICIANS 

3 to 5 years experience in the 
construction testing and opera- 
tion of high frequency FM trans- 
mitters and receivers. Engineering 
graduates preferred. 

ELECTRO-MECHANICAL 

TECHNICIANS 

3 to 5 years experience in aircraft 
servo-control systems. Engineering 
graduates preferred. 

W. M. TYNAN 



111 IfD ES| GN 

SjjJ/illJy ELECTRICAL 
-(ills ' STRUCTURES 
' y M ECHANICAL 
AERODYNAMICS 
TOOL DESIGN 

engineers! 

it will PAY YOU to check 
the positions now open at 

^eech Gircraft 

CORPORATION 

HERE ARE THE ADVANTAGES: 
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PBY5A Specialists 



Complete Overhaul & Maintenance 
of All Types of Aircraft 
We have 20 complete PBY5A Aircraft 
Prices starting at $25,000.00 each 

Southern California Aircraft Corp. 


price $3150.00 



Executive Aircraft Overhaul 

AND 

Conversion 

Interiors, Radio Installations, 
Engine Changes and Engineering 
We can handle your job 
TODAY 

ENGINEERING & 
MANUFACTURING CORP. 

P.O. Bex 479 Galveston, Texai 


executive BOEING!! 

WHAT OTHER EXECUTIVE 
AIRCRAFT WILL DO THIS JOB!! 


iuvr 


iZffSrxst 'i 


INSTRUMENTS 

Authorized Factory Sales 
and Service 


* Eclipse— Pioneer 
4 Kollsman 

4 U. S. Gauge 


IMMEDIATE DELIVERY 
CALL • W/RE • WRITE 

INSTRUMENT ASSUCIATES 

Telephone: Greet Neck 4-1147 
Telegraph: WUX Great Neck, N. Y. 


PRATT & WHITNEY ENGINES 

R 2000-7 


Ready lor 
Engine time 0 


re Delivery 
e overhaul by 


P. D. SMITH 

AIRCRAFT ENGINE PARTS 
10901 SHERMAN WAY 
SUN VALLEY, CALIF. 




COLLINS 51 R VHF RECEIVER 

280 Channel— Crystal Controlled 
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IMPORTANT! Many items in this group have not been listed in previous ads! 


One of America's largest stocks of UNUSED 

AIRCRAFT PARTS 

We own and offer all parts listed — plus many thousands more — stocked in our Baltimore warehouse! 


43 PIECES 

ENGINE QUICK 
CHANGE UNITS 
APPLICABLE TO 
GRUMMAN FM 1 
AIRCRAFT. COM- 
PLETE WITH AC- 
CESSORIES 



750 OXYGEN and CO, CYLINDERS 


46 WHEELS 
12.50 x 16 


1 CARLOAD 

for RANGER V-770 


2000 OIL COOLER 
ASSEMBLIES ^W/VALVES 



HUGE STOCKS OF ALL 
TYPES AN HARDWARE 
NEW — UNUSED. WRITE 
FOR DETAILED LISTINGS. 


CARBURETORS! 

MAGNETOS! 
SPARK PLUGS! 



PRATT AND WHITNEY 
AIRCRAFT ENGINE PARTS 



MISCELLANEOUS COMPONENTS 



W Send us your material lists tor screening! 


WRI TE— WIRE— PHONE 


COMMERCIAL SURPLUS SALES CO. 
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SHORTLINES 


► Air Transport Assn, reports an 8% 
gain in holders of Universal Air Travel 
Plan credit cards since a year ago. Hold- 
ers now number 476,921, of which 
345,944 are North Americans. 

► Alaska Airlines has a two-year 534- 
million Navy contract for Point Bar- 
row-Fairbanks service effective July 1. 
Transocean had it previously but was 
underbid this year by Wein Alaska 
and Alaska Airlines. Wein was unable 
to get a performance bond. 

► American Airlines’ load factor of 80% 
for the first 24 days of June tops the 
79% average for June of last year, 
despite considerably increased schedules 
with the new DC-6B fleet. It compares 
with 74% in May. 

► Braniff Airways' load factor of 66% 
the first 22 days of June compares with 
70% for all of June a year ago. May 
load factor was 62%. 

► California Eastern Airways reports its 
revenues the first quarter almost tripled 
to 53,290,000 and its subsidiary, Land- 
Air Inc., increased business 136% over 
a year ago to 5601.000. . . . Company 
has established a management incentive 
bonus plan setting aside 7% of profits 
above 12% pre-tax net operating income 
return on investment. 

► Civil Aeronautics Board Rates division 
is preparing a prehearing conference 
date, framing issues and outlining ex- 
hibits required for CAB investigation 
of the airlines’ requested elimination of 
the 5% discount on roundtrip tickets. 
CAB will decide the issue before mid- 
December. Meanwhile, the lines must 
grant the 5% roundtrip discount. 

► Flight Engineer International Assn, 
has lost its case in the U.S. District 
Court, Southern Florida, alleging the 
Eastern Air Lines-FEIA engineer pay 
fonnula arbitration decision of National 
Mediation Board was biased. The de- 
cision places flight engineers on a rate 
basis similar to copilots only at a lower 
pay scale. 

► Grand Central Aircraft Co. will mod- 
ify five C-47 airplanes at its Glendale, 
Calif., plant for the Mutual Defense 
Assistance Pact, probably for use in 
Europe. The company has already 
modified more than 90 C-47s for the 
Air Force. 

► KLM Royal Dutch Airlines reports 
first quarter passenger volume gained 


9% to 98,750 passengers, and freight 
gained 17% to 3,438 tons. 

► National Airlines’ load factor of 66% 
for the first 20 days of June tops the 
63% of June a year ago and compares 
with 59% for May. 

► Northwest Airlines’ load factor of 
78% this June is only slightly under the 
81% of June a year ago. It was 69% 
in May, compared with 65% for May 
of last year. 

► Purdue Aeronautics Corp. has asked 
CAB permission to operate as a small 
irregular carrier to do DC-3 charter 
operations, using at least one of the 
DC-3s it has not yet sold following dis- 
solution of Mid-West Airlines, which 
had 10 DC- 3s before CAB failed to 
renew its certificate. 

► Slick Airways reports a profit of 
555,500 after taxes on a volume of 
5,986,169 ton miles of airfreight during 
May. Average load factor was 93.1%, 
an all-time high for any month. . . . 
The carrier has sold its prototype 
Douglas DC-6 A to Transocean Air 
Lines after using it in transcontinental 
airfreight operation 14 months. It was 
first 4-engine commercial aircraft spe- 
cifically designed for airfreight. It will 
be replaced with a production model 
DC-6A, of which Slick already has two 
and plans to add three more early next 


► Trans World Airlines will take deliv- 
ery on the first of ten Super Constel- 
lations this month. . . . Company’s 
load factors the first 22 days of June 
stack up as follows: international 77%, 
compared with 70% a year ago June 
and 83% for this May; domestic 88%, 
same as June last year and comparing 
with 79% this May. . . . TWA east- 
bound trans-Atlantic traffic the first two 
months of aircoach service gained 30% 

► United Kingdom air transport move- 
ments in May were 34% over a year 
ago to 14,987; passenger volume gained 
6% to 226,371. 


STRICTLY PERSONAL 


RULES FOR BETTER 
SPECIFICATIONS 
FOR AIRCRAFT ELECTRICAL 
ACCESSORIES 

(Intercepted from a company Rep 
in Dayton, Continued) 

(Part II) 

Rule 4 

Quality & General Requirements: "Ma- 
terials should be of high quality and suitable 
for the purpose intended,” is the standard 
phrase for this section, and can’t harm any- 

(The following phrases should always be 
included: (a) The equipment shall be suit- 
able for the purpose intended, (b) The ap- 
paratus shall perform satisfactorily in its 
application, (c) The equipment shall com- 
ply with all applicable specifications and 


iwings, ) 


Rule 5 


Tests: Altitude (policy paragraph): 

The equipment shall be sealed in a 
chamber evacuated to one molecule of dry 
nitrogen, per our specification Y-97843-B, 
Rev. 9, per cubic foot, and operated for one 
year at 200% load, at 150% rated voltage, 
50% rated frequency, with all ventilation 
holes plugged with plugs of sand-dust in 
accordance with U. S. Army Specification 
15059, formed into a mass by mixing with 
glue, Urea Resin Type (Liquid) complying 
with Federal Specification C-G-495. The 

when removed from the chamber at the 
completion of test. 


Tests: Sand & Dust (mandatory clause): 

The unit shall be filled with gravel, con- 
sisting of 20% sandstone pebbles, .348 dia., 
per specification FS-734 Rev. (b), the re- 
maining 80% consisting of carborundum 
dust .00007 plus/minus .0001 microns in 
diameter. The mixture shall be tamped in 
solidly, all openings plugged, and the fol- 
lowing test tun: 

(1) Radio noise, per JAN-1-225, except 
par. 2 -a, 9b, and 13-s. 

(2) Fungus, per AF spec 4I065-b, and 
par. ANG-Ia par F-5J, except use USDA 
1004.1 or Trichederma, USDA, T-l, in- 


► West Coast Airlines purchase of Em- 
pire Airlines has CAB approval, but 
CAB states that burying assets this way 
is not so good a merger method as 
straight stock transfer: "Were it not 
for the peculiar history . . . we would 
have required that . ’. . West Coast 
show all the acquired assets on its 
books at no more than book value to 
Empire.” 

► Western Air Lines final “non-subsidy” 
mail rate of 53 cents a ton-mile has been 
set by CAB effective Apr. 10 of this 
year. This is calculated to yield nearly 
5700,000 less annual mail pay. 


Publicity Man's Conscience 
Wc like the candid title of that new 
British autobiography Richard Williams- 
Thompson has just written covering his ex- 

rRS Ncc'essa™?” PU 


Shooting the — 

Leighton Collins was flying to Paris on 
TWA Pilot Bob Buck’s Connie the other 
day when Bob began putting on a grave 
display with a sextant. Leighton watched 
him for a while, properly impressed, but 
finally asked, "Bob, are you an astronomer 
or a half-astronomer?” — RHW 
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kamell 

CASTERS 


Ii you want maximum 
iloor protection, econo- 
my and eiiiciency De- 
mand Darnell Dependa- 
bility... Made to give an 
extra long life oi satis- 
factory service 


A TYPE AND SIZE 
FOR EVERY PURPOSE 
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LOCKLAND PRODUCTION ENGINES are tested in 33 fortress-like cells. Exhaust 
stacks withstand 1 000 + F temperatures and have excellent sound absorption qualities. 



SPECIAL "SUPER-CELLS' 1 in development area can house 
|ets more powerful than any now in existence. 



NEW MACHINE grinds gearsto tolerancesof .0003 inches. 
Modern machinery like this speeds jet manufacture. 



TEST CELL CONTROL ROOM is "floated" on rubber cush- 
ions and suspended in air to insure instrument accuracy. 


JET CENTER, U.S.A. 


Nearly four million square feet of floor space, em- 
ployment approaching 8000, and some of the most 
modern and complete jet-producing facilities in the 
world make up “Jet Center, U.S.A.,” the new General 
Electric plant at Lockland, Ohio. Dedicated on the 
tenth anniversary of the first American jet engine, 
this new jet giant will be a tremendous factor in the 
future of American aviation. 

Lockland provides for rapid expansion to meet na- 
tional emergencies as well as a foundation for peace 
time production. While its recent rapid growth has 
been due mainly to the demands of increased aircraft 
production, Lockland will remain to spearhead the 
progress of aviation and to bulwark national security. 

Features of the new plant are a new parts production 
building and a new engineering and administration 


building, both recently completed, and a new Com- 
ponents Development Center now under construction. 
One large building, previously used for assembly of 
production engines, is now devoted to development 
work to bridge the difficult gap between experiment 
and production. Two huge new test cells, with a 
common control room, have been built especially 
large to accommodate engines of extremely high thrust 
ratings. 

During the fastest ten years in history, jet engines 
designed and developed by General Electric have 
powered more planes, set more records, and flown 
more hours than all other U.S. jets combined. Now, 
with this experience, a team of skilled workers and the 
new facilities available at Lockland, General Electric 
works for the future. 21 °-43 
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